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THE ORIGIN OF LANGUAGE’ 


_ By Dr. E. L. THORNDIKE 


~ 


Nosopy knows when, where or how speech origi- 
nated, and I am stepping in where wise scholars in 
linguistics and psychology fear to tread. My col- 
leagues in psychology will, I beg, permit this divaga- 


-tion into speeulation by one who has labored long in 


the less exciting fields of experinient and statistics. 
I ask and expect no merey from experts in linguistic 
science, but only that they build a better theory on 
the ruins they make of mine. 

We must first glance at three time-honored and then 
dishonored theories, now known by these opprobrious 
names: ding-dong theory, bow-wow theory and pooh- 
pooh theory. 

The ding-dong theory assumed a mystical power of 
certain things to evoke certain sounds from men. 

1A lecture on November 5, 1942, as one of the 


series of the James leetureship at Harvard Uni- 
versity, 


PROFESSOR EMERITUS, TEACHERS COLLEGE, COLUMBIA UNIVERSITY 


Since each such sound was associated with the experi- 
ence of the thing, it came to mean it. And since men 
were alike in their responses to things by sounds, one 
of these sounds meant more or less the same thing to 
all in the group, and easily became a vehicle of com- 
munication. All the evidence is against the existence 
of any such mystical power, and only extremely 
strong evidence would induce any scientific studen! 
of psychology or of language to put any faith in so 
extremely unlikely an origin of language. 

The bow-wow theory supposed that men formed 
habits of using the sounds made by animals, things 
or events to mean the respective animals, things and 
events and that these habits started them on the road 
to inventing other sounds as signs of animals, things 
or events. For various reasons this theory is dis- 
credited. Doubtless after man has language, he will 
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often make the sounds that animals and things make, 
but it is doubtful how often he will do so in a lan- 
guageless group. Possibly he will do so only acci- 
_ dentally as a part of his general vocal play. There 
might be little agreement in the ideas evoked in the 
members of a human group by hearing the varying 
sounds which its various members made when they 
thought of a dog, a cow, thunder and the like. 

Even if a group got a sufficient agreement: in the 
ease of forty or fifty sounds for these to be used com- 
monly in the group, an advance by the addition of 
non-mimetie sounds as signs of things and events 
would be difficult. If the mimetic sounds remained 
fully mimetic, it might well be impossible. But the 
opponents of the bow-wow theory have not considered 
sufficiently the possibility that a human group might 
modify their vocabulary of mimetic sounds by slur- 
ring, abbreviation and other processes that make 
speech easier for the speaker without losing the old 
meanings of animals, things and events in the hearer. 
If close imitations of a dog’s barking, cock’s crowing, 
baby’s crying, lamb’s bleating, ete., became conven- 
tionalized within a human group into sounds no more 
like the originals than bow-wow, cochadoodledoo, 
mama and bah-bah, or urr-urr, uk a duk a duk duk, 
na-na and buh-buh, that group could in a few genera- 
tions progress to a set of sounds many of which would 
mean primarily certain animals or things and only 
secondarily or not at all the sound made by the respec- 
tive animals and things. The group’s vocabulary 
would all be about things that had distinctive sounds, 
but could be in the form of sounds different from 
these and in some cases hardly suggestive of them. 
The invention of a non-mimetie sound for some thing 
hitherto nameless would then be easier. The use of 
such an invention would, of course, spread somewhat 
slowly within the group and very slowly outside it to 
groups accustomed only to mimetic words. 

The pooh-pooh theory, or interjectional theory, 
supposed that the instinetive unlearned eries of man 
as a wordless animal, which already are sounds that 
are evoked by certain situations and evoke in human 
hearers certain equally unlearned responses of action 
and feeling, came to possess meanings also, and that 
on the basis of this vocabulary of familiar sounds 
meaning pain, surprise, fear, affection and the like, 
early man here and there used other sounds to mean 
other facts. 

Nobody should doubt that part of this is true. To 
a mother whose baby cries and seeks her breact that 
ery probably means that the baby wants to be fed if 
anything means anything to her. If she can think of 
anything she will think of that, as well as react appro- 
priately to it. But for. various reasons students of 
language have decided that the attachment of mean- 
ings to the hearing or the making of these sounds of 
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instinctive nature is not adequate to originate articy. 
late speech. So-called animal language plus the power 
of thinking meanings would not produce human lap. 


| Guage. 


An ingenious theory has been set forth by Sir Rich. , 


ard Paget, a physicist and student of phonetics, who 
argues that the total behavior of a man to a situation 
includes characteristic movements of the tongue and | 
lips and other organs of speech. “hese gestures of| 
the mouth parts became specially important when a 
man’s hands were “in continual use . . . for crafts. 
manship, the chase, and the beginnings of art and 
literature,” so that he could not gesture with them. 
Sounds were added to these “mouthings,” and finally 
came to play the leading role. 


Originally man expressed his ideas by gesture, but as he 


| gesticulated with his hands, his tongue, lips and jaw u.- 


' consciously followed suit in a ridiculous fashion, ‘‘ under- 
| studying’’ (as Sir Henry Hadow aptly suggested to me) 


the action of the hands. The consequence was that when, 
owing to pressure of other business, the principal actors 
(the hands) retired from the stage—as much as principal 
actors ever do—their understudies—the tongue, lips and 
jaw—were already proficient in the pantomimie art. 
Then the great discovery was made that if while making 
a gesture with the tongue and lips, air was blown through 
the oral or nasal cavities, the gesture beeame audible as 
a whispered speech sound. If, while-pantomiming with 


tongue, lips and jaw our ancestors sang, roared or grunted § 


—-in order to draw attention to what they were doing—a 
still louder and more remarkable effect was produced, 
namely, what we call voiced speech... . 

In this way there was developed a new system of con- 
ventional gesture of the organs of articulation from which, 
as I suggest, nearly all human speech took its origin. . 

We can now form a mental picture of how the aceon 
of speech-making actually began, but an example or two 
will make the argument clearer. If the mouth, tongue and 
lips be moved as in eating, this constitutes a gesture sign 
meaning ‘‘eat’’; if, while making this sign, we blow air 
through the vocal cavities, we automatically produce the 
whispered sounds mnyAm-mnyAm (mnyum), or or mnIA- 
mnIA (mnyuh)—words which probably would 
universally understood, and which actually o 






children’s word for food in as wal as in 
English. . \ 
Another pers example may be’ given, 


phy y, in eon 






nection with the beckoning 
extending the hand, palm up, drawing it inwar 
the face and at the same time bending the fingers inwar¢ 
towards the palm. This gesture may be imitated with the 
tongue, by protruding, withdrawing, and bending up its 
tip as it re-enters the mouth and falls to rest. 
If this ‘‘gesture’’ be blown or voiced, we get a resul- 
tant whispered or phonated word, like eda, eda or edra 
(according to the degree of contact between tongue and 
upper lip or palate) suggestive of the Icelandic hadr, the 
Hindustani idhar and the Slavonic 1der—all of whi 
bear much the same meaning as our sh 1 





In Paget’s own words: 
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‘‘hither.’’? If the same tongue gesture be finished more 
vigorously, the resultant word will end in a & or g, owing 
to the back portion of the tongue making a closure 
against the soft palate. 

Thus, by unconsciously using the tongue, lips, jaw, ete., 
in the place of the head, hands, ete., pantomimic gesture 
would almost automatically produce human speech.? 


Paget fabricated words by moving his own jaws, 
tongue and lips in ways which seemed to him likely to 
have been used as oral gestures of primitive men 
accompanying, manual or other gestures meaning 
reach up, draw back suddenly, scrape, wave aloft, 
shoot with a bow and arrow, sew, blow, plough, strip 
grains from the stalk, pick berries, collect them and 
bury them in the ground, and many others. He finds 
substantial correspondences between his fabricated 
sounds and certain words in old languages. Of the 
famous Aryan roots he considers that 77 per cent. are 
clearly pantomimic. For example, “tank—contract, 
compress—as in thong, is due to two compressions 
in succession fore and aft the palate.” “da—give— 
seems to be an offering gesture made with the 
tongue.” 

Paget’s book “Human Speech” is so reeent (1930) 
that his theory has not yet received a pet name. Using 
the first illustration that he gives we might call it the 
yum-yum theory. This, however, really misrepresents 
and unduly favors it; for the theory requires the 


ing, sipping, blowing and other acts of the mouth 
parts themselves (nobody doubts that), but move- 
ments of other parts of the body. A truer nick- 
name would be the “tongue-tied” theory, meaning 
that the tongue is yoked with the body by subtle bonds 
of mimetic kinship. The theory has been accepted by 
at least one psychologist, Eisenson, but it has not been 
acceptable generally. Personally, I do not believe that 
any human being before Sir Richard Paget ever made 
any considerable number of gestures with his mouth 
parts in sympathetic pantomine with gestures of his 
hands, arms and legs, still less that any considerable 
number of men in any local community made the same 
oral gestures in such pantomine. 

And now for my theory, which is a humdrum affair 
compared with any of these four. 
¢ Let us assume a group of one or more human 
families living together at least as continuously as one 
of the groups of chimpanzees studied by Nissen in 
their natural habitat. Let us assume that their en- 
vironment includes, besides the untouched objects of 
nature, a few objects chosen and preserved as tocls, 
say a few pounders, a few cutters, a few gourds, shells 
or other dippers and holders, and perhaps a few stab- 
bers and scrapers; and also some natural objects 


im he Paget, ‘‘Human Speech,’’ pp. 133-138, passim, 


8 Ibid., p. 149. 
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chosen and preserved as playthings, things that one 
can chew on, roll or throw, make a noise with, and the 
like. 

We may safely assume further that these humans 
made a wide variety of movements with their hands, 
much the same as the human infants of to-day instine- 
tively make, pushing, pulling, tearing, putting into 
their mouths, dropping out therefrom, drepping, 
throwing, picking up, etc., ete. 

We may safely assume further that these humans 
made a variety of sounds like the meaningless prattle 
of infants, letting their mouth parts play with their 
voices in the same multifarious way that their hands 
play with any obtainable object. The variety of 
sounds made may indeed have been greater than that 
made by an infant of to-day, whose vocal play may 
be narrowed by the elimination of sounds which are 
alien to the language which his environment favors. 
And we know that an infant of to-day makes a much 
wider variety of articulate sounds than the language 
of his parents contains. 

Such a person in such a group would at an early age 
have a memory image or expectation or idea of the | 
appearance of the person who nursed him, which her 
voice or smell or caress could evoke though she was 
unseen. By having been experienced in so many dif- 
ferent contexts, some image or expectation or idea 
referring to her would have acquired an existence 
independent of any particular sequence of behavior. 
In’ a similar manner he would have an image or ex- 
pectation or idea referring to each object that had 
been associated with many varying concomitants in his 
uses of it or play with it. 

Such a person would prattle while he worked or 
played much as a child of a year or two now prattles 
as he plays. If his making a certain sound became 
connected with his experiencing a certain object cr act 
and having an image or expectation or idea of that 
object or act, he would have a language. That sound 
and the act of making it would mean that object or 
act to him. It would be a private language useless as 
yet for communication. It would be a narrow lan- 
guage consisting of only a few words referring mostly 
to his own acts and possessions, to the persons in the 
family group and to their acts and possessions. But 
it would be genuine language. 

And it would be a valuable intellectual tool for its 
possessor, enabling him +» replace the somewhat cum- 
brous and elusive images or expectations by sounds 
that he could make and arrange more or less at will. 
If he did connect ik with his digging stick, and iig with 
his large turtle-shell container, ywm with truffle and 
kuz with clam, he could plan an expedition to get 
truffles or one to get clams more easily and conven- 
iently than he could with only pictorial memories. 
Consequently, we may safely reckon that any person 






























4 SCIENCE 


who made these connections that gave sounds mean- 
ings and gave things symbolic equivalents would keep 
them, even though he alone understood them. 

What now is the probability that a person brought 
up in a languageless family group would form one 
such connection whereby a sound (not an instinctive 
ery of pain, delight, triumph, ete.) meant an object? 
What is the probability that he would form two such? 
Three? Four? A dozen? A score? 

Properly planned experiments with enough infants 
brought up in a languageless environment for ten 
years (perhaps for a much shorter time) would give 
a decisive answer. I have long wished to make syste- 
- matie observations of infants in linguistically under- 
privileged environments, but have never been able to 
find the time, and must rely upon memories of casual 
observations of my children and grandchildren in 
making my estimates. 

I think that the probability that a person in the top 
half of the species for intelligence by birth would 
make four or five such connections is very high, say 
seven out of ten. Consider a child of early man play- 
ing with a large shell used as a container in the house- 
hold and prattling as he plays. Let us take the state 
of affairs least favorable to connecting the sound tig 
with that shell. 

Let his prattling possibilities consist of a thousand 
syllables all equally likely to oceur, and all as likely 
to occur in any one situation as in any other. Then 
the chance that he will utter iig as he puts a pebble 
in the shell is 1 in 1,000 if he prattles at all. And un- 


less that connection between the manual act and the 


vocal act is somehow strengthened, he will be as likely 
the next time that he drops a pebble into that shell to 
utter any other sound in his repertory as to utter dg. 
Very often he will utter other sounds and no progress 
will be made toward the attachment of meanings to 
his utterances. 

But there are forces which tend to cause progress 
away from purely miscellaneous vocal play. First of 
all the child who puts one pebble in the shell is likely 
to put another in then and there. His enjoyment of 
the act makes him repeat it, that is, strengthens its 
connection with the mental set in which he did it first. 
Now that mental set happened at that time to evoke 
also the vocal play of saying tig, and the confirming 
reaction which the enjoyment of the manual play set 
in action tends to spread or seatter so as to strengthen 
also the connection of the situation with the utterance. 

In the second place, saying tig to the shell and 
pebble may be itself enjoyable and the connection 
may thereby be strengthened. Consequently, the prob- 
ability that the child will drop a second pebble is sub- 
stantial and the probability that he will utter tig there- 
with if he utters anything is far above 1 in 1,000. - 
Let us assume provisionally that some active-minded 
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Homo Sapiens did thus connect ma with the mother 
who nursed and fondled him, ba with the round black 
thing that rolled and tossed, unk with the elub with 
which he knocked down his prey, and similarly for a 
dozen or more “words,” as we may truly cali them. 
If he did this, what would be the probability that some 
second person in the group would come to. understand 
these words? And if he did come to understand them, 
what would be the probability that the first person 
would come to use them with the intent of having the 
second person understand them, and so attain the con- 
dition of possessing speech us a social tool? 

If one person in a hitherto languageless group of 
two or three dozen souls has reached the stage of a 
private language of a score of words the probability 
that some other person in the group will come to un- 
derstand three or four of his words is much more 
than infinitesimal. 

His companions might well hear him say kuz as he 
dug up a clam or opened a clam or ate a clam, a hun- 
dred times in a week. Even if they paid no more at- 
tention to his speech than to his personal play, vocal 
or non-vocal, the sound kuz would tend to make them 
think of a clam more often than of any other one 
object. And under certain conditions they would be 
attentive to his speech. For example, in a group dig- 
ging for clams together, if one eried kuz whenever he 
found a clam, the cry would become interesting to 
others. 

If the group had a dozen or so “bow-wow” (that is, 


mimetic) words that they used as signals, they would - 


be thereby the more disposed to attend each to the 
other’s vocalizations. If a second person of the group 
had a private language of his own, though unlike that 
of the first person in every particular, the second per- 
son would be thereby the more disposed to attend to 
the first person’s‘vocalizations. If the group had a 
system of mutual influence by gestures, even one 
utterly devoid of any vocal accompaniments, its mem- 
bers would be thereby a little more disposed to abtend 
to the vocal behavior one of another. | 

So I would set the probability that in a group of 
thirty souls, one of whom had a private age 
twenty words, some one other y would yme 2 to 






one in ten thousand, and probably above one in a th 
sand. pi. 

If the family group of say thirty oul i in- 
ventor of a private language of say twenty-five words 
and say ten of the thirty understand say eight of the 
words, what is the probability that any one of these 
ten will use any of the eight words that he under- 
stands, on 2 St en, 
or act or event i in question? This p 
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in such a group will hear and understand a word hun- 
dreds of times, but in all probability never say it at 
all, except accidentally as an element in their mean- 
ingless chatter. But some will, when they themselves 
utter this word in their meaningless chatter or for any 


. res «understand it as if it were spoken by A. And 


th of saying a word and having it mean some- 
thin, .ill tend to be satisfying rather than annoying. 


‘Meaningful prattle is more satisfying than meaning- 


less and will therefore be more frequently repeated. 

If A, the original inventor, hears B or C or D say 
one of the words to which he, A, attaches meaning 
when he himself says them, what is the probability 
that he, A, will understand the word spoken by B? 
It is not 100 out of 100. The connection kuz—clam 
may remain confined to kuz said by A, because A is 
stupid or by nature an extreme introvert or what 
William James called a lonely thinker, or because of 
the general tendeney of connections to operate only 
in the way in which they are formed. But A has, by 
hypothesis, an IQ of 100 or better, and if B goes about 
saying kuz repeatedly and as if he meant something, 
A is likely to notice what B says, and will at least be 
more likely to attach the thought of clam to the sound 
kuz when made by B than to attach any other one 
meaning to it. I should conjecture that the prob- 
ability of A’s understanding B would be well over 25 
in 100 and under 90 in 100. 

It is perhaps time to attach a name to the theory 
which I am expounding. Let us save everybody 
trouble by giving it an opprobrious name from the 
start! Since it relies on the miscellaneous vocal play 
of man instead of his alleged mimetic or emotional 
utterances, it could be called the “babble-babble” 


_ theory. Since it starts with languages private to single 


persons, and progresses gradually toward speech in the 
full speaker-hearer relation (which, indeed, my exposi- 
tion has not yet reached’ it could be called the “onety- 
twoty” theory. Since it depends on successive selec- 
tions of chance variations in sound-reality connections, 
it could be ealled the “chancey-chance” or “luck-luck” 
theory. Or we may combine its two main dynamic 
features and eall it the babble-luck theory. 

Let us continue with the luck-luck course of the 
babble-luck theory. 

If B understands kuz as spoken used by A and A 
understands kuz as spoken by B, what is the prob- 
ability that A will come to use the word as a means 
of influencing B? What is the probability that B will 
come to use the word to influence A? 

It is not 100 out of 100. A and B might continue 
for years to get meaning from one another’s use of 
the word, but never use it for any purpose other than 
as a self-reminder or as an aid in personal plans or for 
self-entertainment. However, if A said kug when he 
was about to set forth to dig clams, and B was moved 
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by hearing kuz to set forth to dig clams also, and so 
accompanied A on several occasions, there might 
fairly easily be built up a habit in A of saying kuz 
when he wanted B’s company on a clamming trip. 
(The formation of this habit would not be as simple 
as this sounds or by one direct linking, but by various 
cooperating associative links which I could describe if 
necessary). Or if A had already a habit of purposive 
communication with B by means of a gesture such as 
pointing to a clam and to B’s mouth when he wished 
or permitted B to eat it, A might well happen to say 
kuz along with the two gestures and eventually in 
place of the former gesture. (Here again the sub- 
stitution would not be as simple as it sounds, but it 
could come to pass.) 

A and B thus reach a stage where a word is used 
by one of them, say by A, with the expectation that 
his saying it in the presence of the other will produce 
or favor certain behavior in the other, and where A 
has the habit of saying it to the other as an appro- 
priate thing to do when a certain desire or purpose 
moves him. This is genuine human language used in 
the speaker-hearer relation. But the relation is, as 
yet, unidirectional, from A as speaker to B as hearer. 

Speech need not progress further to full two-way, 
give-and-take speech, but it couid, and often would. 
I will not run the risk of wearying you with the prob- 
abilities that the normal operations of repetition and 
reward would lead men to this final stage. They are 
high. 

Each of the stages that I have described, from that 
of words used privately to purposive use of speech 
in the full speaker-hearer relation, was self-sustaining, 
by adding something to the group’s balance of satis- 
factions, or to its chance of survival, or to both. A 
one-man language could make that man remember, 
anticipate and plan better. In so far as others under- 
stood A’s words, euch of them had some prefit ffor 
A’s experience in addition to their own. In so far as 
they used his words, each had a private language with- 
out originating it. When they reached the stage of 
understanding one another certain experiences of any 
one were of profit to all. The stage of purposive use 
of words to modify the behavior of another gave the 
possibility of increasing costless cooperation and de- 
creasing costly interference of person with person. 
Even if the words used were few and the occasions 
of their use limited to a very narrow round of sug- 
gestions, commands, invitations and reports, the bene- 
fits would still be enough to maintain the linguistic 
activities. 

Nothing in all this so far requires that either A or B 
thinks of the other as imagining or meaning clams 
when he says kuz. Such imputation of an inner life 
to another may arise later and regardless of com- 
munication, though of course it can not progress far 
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without communication. How it arises is a fascinating 
problem, but to diseuss it would make far too long an 
interruption of our present task. 

Let us turn rather to some possible criticisms. First 
it will be said that the speech which I have derived 
from babble by luck is a pitifully small, crude affair 
in comparison with the speech of any knewn group 
present or past. This criticism is true. Even after a 
dozen or more words had been used purposively hun- 
dreds of times by a third of the family group and 
understood after a fashion by two thirds of the group, 
the use and understanding would be nowhere nearly as 
clean-cut as that of a modern man or child. A per- 
son could use words more or less appropriately in cer- 
tain situations in the sense that the use of the word 
was much more appropriate on the average than say- 
ing nothing, or than saying some other word of those 
in his active vocabulary. He could understand words 
in the sense that what he did to the total situation in- 
cluding the word was on the average different from 
what he would have done if some other word had been 
there, and better than what he would have done if no 
word had been there. But when the imperfect ap- 
propriateness of a speaker’s uses was combined with 
a hearer’s inadequate understandings, a perfect result 
could not be expected. If the speaker went much be- 
yond the regular routine uses, he would arouse mis- 
understanding, neglect or perplexity. The group’s 
linguistic activities might be clumsy as well as ex- 
tremely narrow. 

It will be said that the evolution of any language 
worthy of the name from such erude beginnings is 
problematic. This criticism also is true, but it is not 
very damaging. The problems are no harder than the 
problems of the evolution of mechanical tools from 
their crude beginnings. The evolution of a vocabulary 
of two hundred names of acts, objects and events from 
a vocabulary of twenty is a problem, though a rather 
easy one.* The evolution of a language that can mean 
qualities and relations as well as objects and events 
is a further problem. The evolution of a language 
that can by sounds ask questions, distinguish orders 
from statements and date events has further problems. 
Refinements of meaning, as by our adjectives and ad- 
verbs, and abbreviations of speech, as by our pro- 
nouns, involve further problems. 
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I have not solved these and other problems. But | 

think they are all soluble. -If the facts which I have 
related account for how men came to use articulate 
words with the purpose of influencing other men, to 
understand such words and to cooperate in the 
speaker-hearer relation, they can fairly be said to ac- 
count for the origin of language, but to leave us with 
many problems of its development. 
/ A third possible criticism is that the babble-luck 
doctrine should have produced dozens, maybe hun- 
dreds of different languages of this beggarly sort. 
Origin from miscellaneous babble would cause a multi- 
plicity of primeval languages unless one family group 
got so great a head start that its language spread to 
all other tribes before they had invented any languages 
of their own, which is unlikely. I see nothing objec- 
tionable in this. It seems to me sure that any con- 
tinuing group of intelligent human beings would in 
time get a language from “babble and luck” if they 
did not get it earlier from neighbors or visitors who 
already had it. In many cases they wouid get it so. 
Inter-group learning would be of the same general 
nature as the intra-group learning. 

A fourth possible criticism is that hundreds of gen- 
erations seem to be required to get even this beggarly 
language if the group has no aid from outside. This 
seems to be really an argument pro rather than con. 
Surely the notion that primeval men who were word- 
less got words as quickly as modern men got Moham- 
medanism or Christianity or steam engines is fantastic. 
The length of time from selecting and using flints 
that were sharp to chipping flints to make them sharp, 
and the length of time from chipping them roughly 
to chipping and polishing them in the elegant 
neolithic styles are both reckoned in many thousands 
of years. 

Whatever may be the value of this account of the 
origin of meaningful speech, one thing is certain. The 
human animal’s miscellaneous play with his vocal ap- 
paratus and the articulate sounds he thereby produces 
and the associations he makes of these with things and 
events independently of, and especially contrary to, 
his linguistic environment deserve,much more atten- 
tion from psychology and linguistic’ science than they 
have hitherto received. . 


OBITUARY 


CHARLES FREDERICK MARVIN 
Dr. CHARLES FREDERICK Marvin, former chief of 
the United States Weather Bureau, died in the early 
morning of June 5, 1943, at Doctors Fospital, Wash- 


4 One generation having reached the linguistic status I 
have described, the second generation can learn from it 
and spend most of its linguistic activity in adding its 
inventions to the parental stock. The custom of naming 
things and acts by sounds may, after a certain number 


ington, D. C., of heart failure following a recent 
operation. He was born at Putnam (now Zanesville), 
Ohio, October 7, 1858, son of Charles F. and Sarah 
A. (Speck) Marvin; and was educated at the public 





of such sound-meaning connections has been reached, be- 
come a conscious deliberate habit. Some early linguist 
may then devote his spare time to naming person 
in the group, every animal that frequents the locality, and 
every tool or weapon that he uses. ' 
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schools of Columbus, Ohio, and the Ohio State Uni- 
versity, which awarded him the degree of M.E. in 1883 
and of Se.D. (honorary) in 1932. From 1879 to 
1883 he taught mechanicul drawing in this university 
and instructed in its mechanical and physical labora- 
tories. In 1884 he was appointed a junior professor 


fin the Office of the Chief Signal Officer of the U. 8. 


Army, where he remained until the establishment of 
the Weather Bureau in 1891. After this date and 
through several administrative changes, he served as 
“professor of meteorology” until 1913, when, follow- 
ing the recommendation of the National Academy of 
Sciences, President Wilson appointed him chief of 


‘the Weather Bureau, a position he held until his re- 


tirement in 1934, after 50 years of service. 

Dr. Marvin’s services to the Weather Bureau and 
to meteorology naturally had to do with several 
branches of this science. His principal contributions 


| were in the designing, construction and standardizing 


of meteorological instruments of many kinds; and in 


# guiding the policies of the Bureau during the early 


stages of its transition into an important influence in 
the present era of aeronautical expansion. The lead- 
ership of the Weather Bureau was his responsibility 
during troublous times; his inherent qualities of judg- 
ment and stability played their part in his administra- 
tion of the Bureau’s affairs. 

Above all, his interest in improving the exactness 
of meteorological measurements stood out. For nearly 
every weather element—wind direction, wind velocity, 
barometric pressure, evaporation, cloudiness, precipi- 
tation (both rain and snow), duration of sunshine, 
intensity of sunshine, temperature, humidity—he de- 
veloped one or more measuring and automatically 
recorting devices, either original or modified, and 
designed to improve meteorological observations and 
records for a variety of public uses. One of his most 
important contributions in this connection, and also 
one of his earliest, was the experimental evaluation 
of the constants in humidity equations and the con- 
struction of humidity tables; it is from these tables 
that one can read off at once the current humidity of 
the air as soon as he knows the simultaneous readings 
of a properly exposed dry thermometer and an ade- 
quately ventilated wet thermometer—information 
valuable on its own account, and vital to the forecast- 
ing of the coming weather of the next few to 24 hours. 

Of all the meteorological instruments, however, the 
Robinson cup anemometer, to measure the velocity of 
the wind, seemed to fascinate him most. He worked 
on it, effectively, and wrote about it, from early in 
his career with the Weather Bureau until years after 
his retirement. Another of the studies and one of 
particular significance in early systematic investiga- 
tion of the upper air was the design and construction 
of kites and kite instruments. 
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Besides these distinctly meteorological contribu- 
tions, he found time and energy to devote to other 
practical and important interests—notably the design 
and building of seismographs and the reform of the 
calendar. One of his seismographs was in operation 
at the Central Office of the Weather Bureau in Wash- 
ington, D. C., for many years, and when finally dis- 
mantled was one of the best mechanically recording 
seismographs then in use anywhere. His work with 
calendar reform, devoted and constant though it was, 
found the inertia of public conservatism in this sub- 
ject too great to be overcome by logic. Dr. Marvin 
was a member of a number of scientific societies, 
among them the American Geophysical Union; the 
American Meteorological Society (president, 1926) ; 
the Washington Philosophical Society (president, 
1903) ; the Washington Academy of Sciences, and the 
National Advisory Committee for Aeronautics. 

In 1928 he was knighted by the King of Norway 
to the Order of St. Olaf’, first order, in recognition of 
the aid given by the Weather Bureau to Raold 
Amundsen during his Arctic explorations; and in 
1934 was a U. S. delegate to the League of Nations 
at Geneva. 

He was a member of the Cosmos Club of Washing- 
ton, D. C. | 

Dr. Marvin was three times married: to Nellie 
Limeburner, June 27, 1894, died February 27, 1905; 
2d, to Mabel Barthclow, November 8, 1911, died Feb- 
ruary 8, 1932; 3rd, to Sophia A. Beuter, November 
12, 1932, died February 3, 1943. He is survived by 
two daughters, Mrs. E. Parks Norwood, of Tueson, 
Arizona, and Mrs. Claud Livingston, of Kenwood, 
Md., and one son, Charles F’. Marvin, Jr., of Wash- 
ington, D. C., all children by his first wife; and by 
six grandchildren. 

W. J. Humpnreys 

U. 8S. WEATHER BUREAU, 

WASHINGTON, D. C. 


RECENT DEATHS 


Dr. Kart LANDSTEINER, emeritus member of the 
Rockefeller Institute for Medical Research, died on 
June 26 at the age of seventy-five years. Dr. Land- 
steiner was Nobel Laureate for Medicine in 1930. 


Dr. Stantey E. Courter, emeritus dean of the 
School of Science of Purdue University, died on June 
26 at the age of ninety years. 


Dr. JAMES MoGtrrert, head of the department of 
mathematics at the Rensselaer Polytechnic Institute, 
Troy, N. Y., died on June 18 at the age of seventy- 
five years. He had been a member of the faculty 
since 1892. 


Dr. Gipert A. Youna, since 1912 until his retire- 
ment with the title emeritus in 1942 head of the 
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School of Mechanical Engineering of Purdue Univer- 
sity, died on June 27 at the age of seventy-one years. 


Dr. Georce Curtis Martin, from 1909 to 1924 
geologist of the Geological Survey, later consulting 


geologist, died on June 23. He was-sixty-seven years 
old. 


Nature reeords the death on April 24 at the age of 
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seventy-four years of Lionel R. Crawshay, at one time 
a member of the scientific staff of the Marine Biologi- 
eal Association and for many years research officer of 
the Sponge Fishery Investigations in the West Indies 
and British Honduras, and of Professor Kurt Huber, 
professor of experimental psychology in the Univer- 
sity of Munich, recently executed for “traitorous con- 
spiracy.” 


SCIENTIFIC EVENTS 


THE BIRTHDAY HONORS OF THE KING 
OF ENGLAND 

Ir is stated in Nature that the following names of 
men of science and others associated with scientific 
development appear in the Birthday Honors list of th 
King of England: 

Baronet: Sir John Fraser, regius professor of clini- 
eal surgery, University of Edinburgh. 

K.C.B.: Dr. N. K. Johnson, direetor of the Meteoro- 
logical Office. 

K.B.E.: Sir T. Franklin Sibly, vice-chancellor of 
the University of Reading and chairman of the Com- 
mittee of Vice-Chaneellors and Principals. 

Knights: Captain J. P. Black, managing director 
of the Standard Motor Co., Ltd., and chairman of the 
Joint Aero-engine Committee; D. A. E. Cabot, chief 
veterinary officer, Ministry of Agriculture; Dr. H. L. 
Eason, president of the General Medical Council; 
Dr. C. S. Fox, director of the Geological Survey, 
India; Dr. H. Spencer Jones, astronomer royal; J. 
M. Kennedy, deputy chairman of the Electricity Com- 
mission; P. M. Kharegat, vice-chairman, Imperial 
Council of Agricultural Research, India; E. Mac- 
fadyen, chairman of the governing body, Imperial 
College of Tropical Agriculture; Dr. A. D. MeNair, 
vice-chancellor of the University of Liverpool; Pro- 
fessor J. L. Myres, formerly Wykeham professor of 
ancient history, University of Oxford, for services to 
learning; Professor G. P. Thomson, professor of 
physics, Imperial College of Science and Technology. 

C.H.: E. W. Hives, for services in the design of 
aero-engines. 

C.B.: J. M. Caie, deputy secretary, Department of 
Agricuiture for Seotland; W. S. Farren, director, 
Royal Aircraft Establishment, Ministry of Aircraft 
Production. 

C.1.E.: H. Trotter, utilization officer, Forest Re- 
search Institute, Dehra Dun. 

C.B.E.: R. Chadwick, chief designer and director, 
A. V. Roe and Co., Ltd.; Dr. H. L. Guy, chairman of 
the Gun Design Committee, Scientifie Advisory Coun- 
cil; Professor J. Jewkes, deputy director-general of 
statisties and programs, Ministry of Aircraft Produc- 
tion; Professor J. N. Mukherjee, professor of chem- 


istry, University of Caleutta; R. K. Pierson, chief 
designer, Vickers-Armstrong, Ltd. (Aireraft) ; Major 
R. W. Skarpe, chairman, Agricultural Executive Com- 
mittee, Berwickshire; Lieutenant-Coionel W. W. Zam- 
bra, secretary, Imperial Communications Advisory 
Committee. 


THE NATIONAL FOUNDATION FOR IN- 
FANTILE PARALYSIS 


TWENTY-EIGHT grants, amoun ing to $354,370, have 
been made by the National Foundation for Infantile 
Paralysis to universities, hospitals, laboratories and 
other organizations in eleven states to continue the 
fight against the disease. Dr. Basil O’Connor is presi- 
dent of the foundation. 

The grants were recommended by the medical ad- 
visory committees at the semi-annual meeting and 
have now been approved by the board of irustees. 
The funds which make the program possible are raised 
annually in January through the celebration of Presi- 
dent Roosevelt’s birthday. 

Sixteen grants, amounting to $216,020, were made 
for virus and after-effects research. Four of these are 
on long-term projects being conducted at Yale Uni- 
versity, the Johns Hopkins University, the University 
of Michigan and the University of Wisconsin. 

Twelve grants, amounting to $138,350, were made 
for various educational programs including the train- 
ing of technicians in the Kenny method of treatment. 
Some of these grants include projects for educational 
work for physicians and the public. The sum of 
$2,500 was appropriated for the preparation of a 
complete bibliography on poliomyelitis. The compila- 


tion is being done for the foundation with the aid of | 


the library of the American Medical Association and 
the John Crerar Library, both in Chicago. 
The list by states follows: 


CALIFORNIA 


Stanford University School of Health 
(Women) 
American Physiotherapy Association, 
Stanford University 
Stanford University 
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University of California Medical i 
School, San Francisco 4,650 











Yale University School of Medicine 


for the Yale Poliomyelitis Study 
Unit, New Haven (1st year of a 
F-YOAY QTAMb) nncennercennsesetnmnassnennseeetninnntntsinemenntntsssee 
GEORGIA 
Warm Springs Foundation, Warm 
SPiN gs oecreeneee ale Seay 8 Re Pe 
ILLINOIS 











University of Chicago $ 7,500 
Northwestern University Medical 


School, Chieago (2 projects) ............. 6,700 


American Medical Association, Chi- 


cago 2,500 











Iowa 
State University of Iowa, Iowa City ................... 


MARYLAND 
The Johns Hopkins University for 
the Center for the Study of Infan- 
tile Paralysis and Related Virus 
Diseases, Baltimore (2d year of a 
5-year grant) ......... 





MASSACHUSETTS 

The Children’s Hospital, Boston (2 
projects) 
Harvard Infantile Paralysis Commis- 
sion, Boston: 
Massachusetts General Hospital, Bos- 
COED» cscs Seat aee 


$ 11,400 





10,000 








3,300 








MICHIGAN 
University of Michigan School of 
Public Health, Ann Arbor (1st year 
of a 3-year grant) 
ichigan Department of Health, 
Lansing ....... 
ayne University College of Medi- 
cine 


$ 40,000 





19,950 








5,000 


te eeeeeeceeecees 








New York 
National Organization for Public 
Health Nursing, New York City 
(2 projects) 
National League of Nursing Educa- 
tion, New York City 
University of Rochester School of 
Medicine and Dentistry, Rochester 
eachers College, Columbia Univer- 
sity, New York City 


$ 31,100 





16,500 





14,800 





1,750 
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$ 33,270 


37,200 


43,480 


16,700 


1,000 


38,320 


24,700 


64,950 





































New York Medical College Flower 
and Fifth Avenue Poel New 
York City . 0g 500 





EES Se a ae ; 


PENNSYLVANIA 

University of Pennsylvania, Phila- 

delphia . $ 10,000 
D. T. Watson School of t Physiother 

apy, Leetsdale ... STN ea 


64,650 





4,500 





Total 





WISCONSIN 
University of Wisconsin, Madison (3d 


oar OF & S-year Qramt) nnn ccccccccceencrneenes 15,600 


ie ices pagers $354,370 


THE INTERNATIONAL COMMISSION ON 
ZOOLOGICAL NOMENCLATURE 

Tue International Commission on Zoological 
Nomenclature is issuing a series of opinions on cases 
which have been submitted to the commission prior 
to 1939 and on which a sufficient number of votes 
have been received from the commissioners. 

Opinions of the International Commission on Zoo- 
logical Nomenclature were formerly published in the 
Smithsonian Miscellaneous Collections. This new 
series of opinions, which begins with No. 134 and goes 
through 144, are published at the Publications Office 
of the Commission, 41, Queens Gate, London, S.W. 7 

The commission has also commenced the publica- 
tion of The Bulletin of Zoological Nomenclature, the 
official organ of the Commission on Zoological Nomen- 
clature; Part 1 of Volume 1 was published on May 
21, and the second part was published in June. Sub- 
seriptions for the Bulletin may also be sent to the 
Publications Office. 

JAMES L. PETERs, 
Assistant Secretary 


THE TERCENTENARY COMMEMORATION 
OF THE INVENTION OF THE 
BAROMETER 


Ir is announced that a tercentenary commemora- 
tion of the invention of the barometer will be held at 
the University of Toronto on October 19. 

There will be two meetings, one in the afternoon 
and the other in the evening. The program follows: 


2: 00 P.M. (1) ‘‘Teleseope, Microscope and Barometer as 
a Point of Departure for the Natural 
Sciences.’’ By Louis C. Karpinski, Uni- 
versity of Michigan. 
(2) ‘*The Effects of the Discovery of the 
Barometer on Contemporary Thought.’’ 
By G. 8S. Brett, University cf Toronto. 
8: 00 p.m. (1) ‘‘Subsequent History of the Barometer.’’ 












By W. E. Knowles Middleton, Meteorologi- 
cal Office, Toronto, 

(2) ‘*The Applications of the Barometer in 
Physies and Chemistry.’’ By John Sat- 
terly, University of Toronto. 


In proposing that this celebration be held in time 
of war the participating organizations are expressing 
their belief that other forces than those of evil will 
prevail and that the continuity of human endeavor is 
worthy of emphasis, particularly in these disturbed 
days. 


THE PITTSBURGH MEETING OF THE 
AMERICAN CHEMICAL SOCIETY 


“CaTaLysis of War Chemistry” will be the central 
theme of hundreds of papers and addresses to be pre- 
sented before the one hundred and sixth meeting of 
the American Chemical Society, which wil! be held in 
Pittsburgh from September 6 to 10. 

Advances in wartime research will be reported at 
the scientific sessions, of which Dr. Per K. Frolich, 
director of the Chemical Division, Esso Laboratories 
of the Standard Oil Development Company, Elizabeth, 
N. J., is president. 

“Manpower” will be the subject of a three-day sym- 
posium at which industrial leaders will discuss mea- 
sures to overcome the shortages of trained scientific 
workers essential to the war effort. W. L. Elder, of 
the War Production Board, will preside. 

The food needs of the United States, civilian and 
military, and of the United Nations will be explored 
in symposia dealing with recent advances in the chem- 
istry of dairy products, vitamins, proteins and boron 
in agriculture. 

Other symposia will be devoted to anti-syphilitic 
agents, industrial hygiene, research tools of the col- 
loid chemist, research management in small labora- 
tories, unit processes, paint, plastic, reactions of 
solids, molecular addition compounds and library 
technique. 

Papers to be read at divisional meetings will outline 
progress in petroleum, gas and fuel, fertilizers, sugar 
chemistry and technology, cellulose, water, sewage and 
sanitation and chemical edueation. The society’s 
divisions of organic chemistry, physical and inorganic 
chemistry, biological chemistry, analytical and micro- 
chemistry, colloid chemistry and industrial and engi- 
neering chemistry will also convene. 

Francis C. Frary, director of research of the 


SCIENTIFIC NOTES AND NEWS 


THE Lamme Medal, awarded annually for “out- 
standing achievement in engineering education,” was 
presented on June 19 by the Society for the Promo- 
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~The headquarters of the convention will be at the 
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Aluminum Company of America, has been appointeg 
honorary chairman of the convention. Professor J. 
C. Warner, of the department of chemistry, Carnegie 
Institute of Technology, is general chairman. Wij. 
liam P. Yant, director of development and research, 
Mine Safety Appliances Company, is general vice. th 
chairman. An attendance of four thousand is ey. Tr 
pected. 
According to the announcement, in attacking the # 








































problems of manpower, first-hand knowledge of the Cc 
experience of the United Nations will be drawn upon, 7% 
The record of the American chemical industry in terns - 

of production has been excelled by none and equaled by 
few. ms 
u 


The tremendous increase in requirements resulting from é 
a huge construction program, the loss of men to the armed Ye 
forces, the lack of an officially sanctioned training pro. cal 
gram for replacements, and the use of college and univer. co) 
sity facilities by the Army and Navy have created a diff. He 
cult situation. 

In the manpower symposium, both current and antici- 
pated shortages will be discussed. Plans to improve Be 


existing conditions will be suggested by experts familiar Mi 
with the employment of women, with successful training fie H 
programs, draft deferment and other fields concerned with Him th« 
the problem of recruiting personnel for industry. dri 


The symposium on antisyphilitie agents, lasting two | 
days, will be sponsored by the division of medicin:! I y, 
chemistry, of which John H. Speer, of G. D. Searle ii .,¢ 
and Company, Chicago, is chairman. Technological i ,¢ 
developments in industry will be traced in a unit (i qj, 
process symposium at which Professor R. Norris HM go, 
Shreve, of Purdue University, will preside. 

F. J. Curtis, of the Monsanto Chemical Company, 
St. Louis, will be the chairman of the symposium on 
research management of small laboratories under the 
auspices of the division of industrial and engineering 
chemistry. The divisions of biological chemistry ani jj W: 
agricultural and food chemistry will hold joint ses- 
sions on vitamins. 

Divisional meetings will begin on Monday, Septem-§ 
ber 6, at 9 a.m. and conelude on Friday at 2 P.™ 
Sessions are planned of the council and board of 
directors, of which Thomas Midgley, Jr., vice-pres- 
dent of Ethyl Corporation, is ehairman. A public 
meeting at which general addresses will be delivered 
has been arranged for Wednesday, September § 


ore 
Lo 


Hotel William Penn, where registration of delegate 
will begin on Sunday afternoon, September 5. 





Ric 
tion of Engineering Education to Professor Thomé phe 
Ewing French, head of the department of engineerin 
drawing at the Ohio State University. The presenta iy 
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tion was made by Dr. Henry T. Heald, president of 


n . * o 
* the Illinois Institute of Technology and retiring presi- 


r J, 

Legie dent of the society, at its golden anniversary dinner. 
Wil. Dr. Davin Russet Lyman, of Wallingford, Conn., 
arch, was presented with the Trudeau Medal for 1943 at 


Vice. the St. Louis meeting on May 5 and 6 of the National 
} eX. Tuberculosis Association. 


th | Frank H. SHaw, president of the Shaw Insulator 
; the 


; Company of Irvington, N. J., received the John Wes- 
' the ley Hyatt Award, a gold medal and $1,000, for distin- 
wit euished achievement in plastics during 1942 in reeog- 
ron nition of his invention and development of transfer 
ee moulded plastics. The presentation was made on 
from Me DUDE 17 at a dinner in the Waldorf-Astoria, New 
rmed York, by Dr. Per K. Frolich, president of the Ameri- 
pro-am can Chemical Society and a member of the award 


river. committee. The award was established in 1941 by the 
diffi. Hercules Powder Company. 


Dr. Cart ALFRED Moyer, assistant professor of sur- 


ntici- bas : 
aot gery at the School of Medicine of the University of 
niliar Michigan, was recently presented with the annual 
ining Henry Russel Award in recognition of research on 


with ijmm the physiology of breathing and the effect of various 
drugs on the respiratory processes. 


y two At the recent commencement of the University of 
cine! A North Carolina, Dr. T. Grier Miller, clinical professor 
earle of medicine at the Medical School of the University 
sical of Pennsylvania, in charge of the gastro-intestinal 


unt HE division of the University Hospital, was awarded the 


ornis degree of doctor of laws. 

i THE University of Arizona has conferred the hon- 
* ‘s orary doctorate of science on E. C. Slipher, of the 
ie Lowell Observatory at Tucson. 

ering At the seventy-third commencement exercises of 












-andi™ Wilson College, the degree of doctor of science was 
ses mm conferred on Dr. Gertrude Rand, research associate in 

fae Ophthalmology of the Knapp Foundation of the Col- 
»tem- im lege of Physicians and Surgeons, Columbia University. 
“a THE officers, executive committee and members of 


the Division of Geology and Geography, National Re- 
search Council, for the year beginning July 1, are as 
follows: Chairman, William W. Rubey; vice-chair- 
man, Otto E. Guthe; Executive Committee, William 
W. Rubey, Otto E. Guthe, Marland Billings, Monroe 
G. Cheney, G. Arthur Cooper, Richard J. Russell. 
Representatives of Societies: Marland Billings and 
T. S. Lovering, Geological Society of America; Paul 
F. Kerr, Mineralogical Society of America; G. Arthur 
Cooper, Paleontological Society; Otto E. Guthe and 
Richard J. Russell, Association of American Geogra- 
phers; Elizabeth T. Platt,1 American Geographical 


|, Although Miss Platt died on May 22, her successor on 
the division has not yet been appointed. Therefore, to 


ered 
r §. 


cates 


omas 
eying 
enta-| 
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Society; Charles H. Behre, Jr., Society of Economic 
Geologists; George W. Morey, American Ceramic 
Society; Monroe G. Cheney, American Association of 
Petroleum Geologists; John A. Fleming, American 
Geophysical Union. Members at Large: Ralph H. 
Brown, William W. Rubey and Joseph T. Singe- 
wald, Jr. 


Dr. Ropert M. Gates, president of Air Preheater 
Corporation, New York City, has been nominated for 
president of the American Society of Mechanical En- 
gineers. 

THE Mayo Foundation Chapter of Sigma Xi held 
its annual meeting on June 10, when new members 
were initiated. The officers elected for 1943-44 are: 
President, Dr. R. K. Ghormley; Vice-president, Dr. 
H. E. Essex; Secretary-Treasurer, Dr. C. F. Code. 
The retiring president, Dr. A. C. Broders, spoke on 
“The Relationship of Birds to the Economy of Man.” 


Sir Farquuar BuzzarD, Br., lately regius professor 
of medicine at the University of Oxford, has been 
elected to an honorary studentship at Christ Church. 


It is reported in Nature that at the anniversary 
meeting of the Linnean Society, London, held on May 
24, A. D. Cotton, keeper of the Herbarium in the 
Royal Botanic Gardens, Kew, was elected president 
in succession to Dr. E. S. Russell. 


At the annual general meeting of the Physical So- 
ciety, London, held on May 18, the following officers 
were elected for the year 1943-44: President, Profes- 
sor E. N. da C. Andrade; Vice-Presidents, Dr. J. H. 
Brinkworth, Professor C. D. Ellis, Dr. H. T. Flint, 
Professor N. F. Mott; Treasurer, Dr. C. C. Paterson; 
Secretaries, J. H. Awbery (Papers), Dr. W. Jevons 
(Business) ; Foreign Secretary, Sir Owen Richardson; 
Librarian, Professor L. C. Martin. 


ProFressor RAYMOND C. ARCHIBALD became profes- 
sor of mathematics emeritus at Brown University on 
June 30. He has been for thirty-five years a member 
of the department of mathematics, and was at one 
time editor-in-chief of the American Mathematical 
Monthly. He plans in his retirement to continue to 
edit “Mathematical Tables and Aids to Computa- 
tion,” published by the National Research Council 
since last January, as the organ of a committee of 
the council of which he is chairman. At the request 
of a committee of colleagues and former colleagues 
and students he sat recently for a portrait which has 
been completed and which will be presented to the 
university in the autumn. 


At Yale University Dr. William U. Gardner has 
been promoted to be professor of anatomy and ehair- 





show that the American Geographical Society is repre- 
sented on the division, it seems best to indicate that Miss 
Platt was the representative for this period. 
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man of'the department of anatomy in the School of 
Medicine. In both of these appointments he succeeds 
the late Professor Edgar Allen, who died on February 
5, 1943, while on active duty with the U. S. Coast 
Guard Reserve. Dr. Harry 8S. N. Greene, associate 
professor of pathology and surgery, has been ap- 
pointed professor of pathology. Albert G. Conrad, 
associate professor of electrical engineering and ¢o- 
inventor of a new adjustable-speed electric motor, 
has been appointed chairman of the department of 
electrical engineering. - Cornelius B. Osgood, associate 
professor of anthropology and curator of anthropol- 
egy in the Peabody Museum, has been appointed 
chairman of the department of anthropology. 


Dr. RayMoND B. ALLEN, executive dean of the Chi- 
eago Colleges of the University of Illinois, has been 
appointed, from September 1 next, dean of the Medi- 
eal School. He will sueceed Dr. David J. Davis, who 
is retiring. Dr. Allen will continue in his present 
position of executive dean of the Chicago depart- 
ments, which include the colleges of medicine, den- 
tistry and pharmacy and other institutions associated 
with these units. 


Dr. GRANVILLE A. BENNETT, associate professor of 
pathology at the Harvard Medical School, Boston, has 


been appointed professor of pathology and bacteriol- ° 


ogy at the School of Medicine of Tulane University 
of Louisiana. 


Dr. BurrELL O. RAvuLston, professor and head of 
the department of medicine and director of clinical 
teaching’ since 1930, has been appointed professor of 
bacteriology and dean of the School of Medicine of the 
University of Southern California at Los Angeles. 
He succeeds Dr. Seeley G. Mudd, who will continue 
as professor of experimental medicine. 


Proressor ArTHUR Howes, of the University of 
Durham, has succeeded T. J. Jehu as regius professor 
of geology and mineralogy at the University of Edin- 
burgh. 


Dr. Epwarp Davin Hugues has succeeded Dr. Ken- 
nedy Orton as professor of chemistry at the Univer- 
sity of North Wales, Bangor. 


Proressor E. J. Sauispury, F.R.S., Quain profes- 
sor of botany at University College, London, has been 
appointed director of the Royal Botanie Gardens, 
Kew, the appointment to take effect on September 1. 


Dr. Jorge AncizAr-Sorpo, director of the National 
Chemical Laboratory, Bogoté, Colombia, and presi- 
dent of the Colombian Chapter, American Society of 
Agricultural Sciences, has been appointed a member 
of the board of direetors of the Institute of Tropical 
Agriculture of the University of Puerto Rico. 
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Dr. JAMES H. Exper, of the department of psychol- 
ogy of the Louisiana State University, has leave of 
absence to enable him to serve as psychologist in the 
office of the chief signal officer of the War Depart- 
ment, Washington, D. C. 


Dr. E. RaymMonp HALL, associate professor of ver- 
tebrate zoology of the University of California at 
Berkeley, has returned from a visit of two and a half 
months to Mexico, where he collected specimens and 
assisted in a survey of natural resources for the 
Mexican Government. Professor Hall brought back 
from the southern end of the tableland of Mexico 650 
specimens of mammals, which included pocket go- 
phers, skunks, opossums, weasels, mice and rats. The 
collection is said to be remarkable for the number of 
varieties, species and even genera which were found 
so close together. 


Dr. Cart C. LINDEGREN, research associate, Wash- 
ington University, gave a university lecture on “Breed- 
ing Yeast for the Wartime Diet” at the University of 
Illinois under the auspices of the Division of Biologi- 
eal Sciences and lectured on June 11 on the same sub- 
ject before the staff of Dr. Tom D. Spies at the Hill. 
man Hospital in Birmingham. 


Ir is reported in Nature that the Council of the 
British Institution of Electrical Engineers has made 
the following awards of premiums: Institution 
Premium: C. J. Beaver and E. L. Davey; Kelvin 
Premium: Dr. F. Brailsford and R. G. Martindale; 
John Hopkinson Premium: R. A. W. Connor; Non- 
Section Premiums: Dr. E. Friedlander (Ayrton 
Premium), C. T. Melling (Llewellyn B. Atkinson 
Premium), J. Swaffield (extra premium); Wireless 
Section Premiums: Dr. R. L. Smith-Rose and Miss 
A. C. Stickland (Duddell Premium), G. Parr and W. 
Grey Walter (Ambrose Fleming Premium), Professor 
Willis Jackson (extra premium); Measurements Sec- 
tion Premiums: Lieutenant-Colonel K. Edgeumbe 
(Silvanus Thompson Premium), M. Kaufmann and 
W. Szwander (Mather Premium), G. H. Barker and 


A. L. Haneock (extra premium); Transmission Sec- 
tion Premiums: A. W. Thompson and J. C. Wood- | 


Mallock (Sebastian de Ferranti Premium), A. A. 


Pollitt (John Snell Premium), H. Willott Taylor and | 


K. L. May (extra premium); Jnstallations Section 
Premiums: G. B. Alvey and N. Tetlow (Crompton 


Premium), Forbes Jackson, W. J. H. Wood, G. Smith @ 


and E. Jacobi (Swan Premium), J. R. Taylor and 
C. E. Randall (extra premium); Paris Exhibition, 
1881, Premium: J. N. Waite. 


Tue Amateur Astronomers Association, with head- 
quarters at the Hayden Planetarium of the American 
Museum of Natural History, has established an award 
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o be known as the Amateur Astronomers Medal to 
stimulate interest in astronomy and to commemorate 
he quadricentennial of the death of Copernicus. The 
medal will be given from time to time to an amateur 
astronomer or layman who performs an outstanding 
service to astroncmy. 


Ir is reported in The New York Times that Arthur 
‘urtiss James, railroad industrialist, who died on 
June 4, 1941, left a gross estate of $37,771,613 and a 
iet of $34,771,702. Charitable, religious and educa- 
ional institutions share $25,317,154, of which the 
ames Foundation gets $23,030,387. The James 
Foundation, which was created to aid charitable, re- 
igious and educational institutions, will receive eight 
enths of his residuary estate. In addition to this it 
also receives art and real estate worth $574,085 and 
emainder interests in trusts set up in his will valued 
nt $1,202,682. Mr. James requested the foundation 
o aid institutions which he had helped during his life- 
ime. Among these are Amherst College, Hampton 
formal College and the Tuskegee Normal and Indus- 
‘ial Institute. 


AccorDING to the Harvard Alumni Bulletin, gifts 
) the university for the year to the date of com- 
1rencement amounted to $5,144,255, a million and a 
alf larger than the total amount received over the 
The gifts for immediate use ($1,- 
78,574) were lower than for any year from 1933-34. 
But capital gifts of $4,065,681 were larger than for 
ll except three years of the last ten; and of these the 
nrestricted gifts—the most valued and most needed 
y the university—amount to $3,320,884, or to more 
an the total unrestricted gifts for capital to the 
miversity in the eight years preceding. At the com- 
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mencement ceremonies the marshal, David M. Little, 
presented to the university on behalf of the class of 
1918 a check for $100,000. 


THE Academia Nacional de Medicina of Buenos 
Aires has recently established the Hirsch Medical 
Scholarship with a fund of 500,000 pesos given by 
Alfredo Hirsch, of Buenos Aires. Selected students 
will follow medical studies in the United States or 
Great Britain for two years, beginning in the middle 
of 1943. For the first ten years the scholarships will 
be given for studies on cancer, leprosy and infantile 
paralysis. 

THE San Diego Society of Natural History, whose 
museum in Balboa Park has been taken over by the 
U. 8. Navy for hospital purposes, has been allowed to 
retain a considerable section of the ground floor, ac- 
cording to Clinton G. Abbott, director. Here the 
extensive study collections and departmental libraries 
have been gathered, and the research and publication 
activities of the staff are being continued. 
library has been moved to San Diego State College 
for the duration. The exhibits have been stored. 


The main 


Nature reports that ten Chinese students, the first 
to visit Britain under a new scheme operated by the 
British Council, are now on their way to Great 
Britain. They have been given scholarships by the 
council, and will study some branch of engineering 
and will work at the university or college most suited 
to their special qualifications. Their training is ex- 
pected to be of special value both because it will 
equip them for reconstruction work in China, and 
because their familiarity with British engineering 
practice and equipment will furnish a link between 
Great Britain and China. 


DISCUSSION 


THE CONCEPT OF CELLS HELD BY 
HOOKE AND GREW 
REFERENCES to historical topies in current text-books 
biology, botany and zoology ean be counted in most 
ses on the fingers of one hand. In view of the de- 
led lack of any historical approach, it seems rather 
homalous that two concepts that are presented from 
is standpoint are so often either incorrect or dis- 
ctly misleading. The first of these—namely, that 


Mhleiden and Schwann were the real originators of 


¢ cell theory and enunciated it before any one else— 
S been disproved in scholarly fashion by Karling.? 


r . . . r 
lhe second general error is a misunderstanding of 


© conception of the cell held by the early micros- 
Pists, especially by Robert Hooke and Nehemiah 
ew. Almost all the biologieal text-books, including 
se of botany and zoology, if they refer to the topic 


‘J. 8. Karling, Amer. Nat., 73: 517-537, 1939. 


at all, either state or imply that Hooke saw merely the 
walls of cork, pith and chareoal. To be sure, he did 
see the walls of such cells, and with his ineffective 
microscope, they must have stood out more clearly in 
such tissues than in living material. 

However, Hooke was perfectly’ aware that cells in 
living plants had contents. This is stated very defi- 
nitely in his “Micrographia,” published in 1665. “But 
though I could not with my Microscope, nor with my 
breath, nor any other way I have yet try’d, discover 
a passage out of one of those eavities into another, 
yet I cannot thence conclude, that therefore there are 
none such, by which the Succus nutritius, or appro- 
priate juices of Vegetables, may pass through them; 
for, in several of those Vegetables, whil’st green, I 
have with my Microscope, plainly enough diseover’d 
these Cells or Poles fill’d with juices, and by degrees 
sweating them out: as I have also observed in green 
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Wood all those Microscopical pores which appear in 
Charcoal perfectly empty of anything but Air.”? Or 
again, in speaking “Of Petrify’d Wood,” he remarked 
“and with a Microscope, I found, that all those 
Microscopical pores, which in sappy or firm and sound 
Wood are fill’d with the natural or innate juices of 
those Vegetables, in this they were all empty, like 
those of Vegetables charr’d.”* Hooke mentioned re- 
peatedly the “Succus nutritius, or natural juices of 
Vegetables”* and was definitely aware that eells in 
living plants had eontents. 

According to the preface of his well-known book on 
“The Anatomy of Plants,” published in 1682, Nehe- 
miah Grew began his study of the structure of plants 
in 1664. His work on plants was much more intensive 
than that of Hooke. No one ean read the philosoph- 
ical discussions and speculations of Grew and not be 
impressed by his concept of the plant as a whole, and 
of its functions, even though he was ineorrect in many 
of his deductions. Grew discussed at considerable 
length the “Infinite Mass of little Cells or Bladders” 
of which the parenchyma of the root, for instanee, is 
composed. He mentioned their size variations, their 
arrangement in rows—“they visibly run in Ranks or 
trains”—and “They are the Re- 
ceptacles of Liquor; which is ever Lucid; and I think, 
always more Thin or Watery. They are, in all Seed- 
Roots, filled herewith; and usually, in those also whieh 
are well grown, as of Borage, Radish, ete.”® In other 
places Grew referred to such “Bladders” as “fill’d 


their eontents. 


with Sap”® and as “Cisterns of Liquor.’ 

From these quotations it is evident that Hooke and 
Grew fully realized that cells in living plants had con- 
Of course they had no knowledge of the in- 
ternal structure and organization of the eell, of its 
nucleus and other constituent parts, of the protoplast 
as we know it to-day. They apparently did not appre- 
ciate the importance of the cell as a unit in the or- 
ganism. However, they thought of liquids or juices 
moving within the plant through the eells, foreshadow- 
ing, unconsciously, much more recent work on hor- 
mones, vitamins, viruses and the translocation of sub- 


tents. 


stanees in plants. 

Hooke’s use of the term cell is often condemned as 
a “biological misnomer” because the protoplasm is of 
course the important part rather than the wall. How- 
ever, in justification it may be pointed out that in 
plant tissues, at least, the wall is of marked signifi- 
cance; and further, there is nothing either in the ety- 


2R. Hooke, ‘‘ Micrographia,’’ p. 116, 1665. 

3 Tbid., p. 107. 

4 Tbid., also p. 114. 

5 N. Grew, ‘‘The Anatomy of Plants,’’ Book II, p. 64, 
1682. 

6 [bid., Book I, p. 25. 

7 Ibid., Book III, p. 126. 


temporary Nehemiah Grew knew that cells in living 
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mology of the word or in its use in ordinary parlanee gal 
that requires that the cell be empty. The Romans pl 
used the word cella to refer—among other things— ap] 
to the cell of a honeycomb or to a storeroom for wine, MMM the 
grain, oil, honey, ete. Certainly in such instances, the i wo; 
contents were quite important. | Re 

In summary, Robert Hooke and his illustrious ¢on. py f 
had 


wel. 

























plants had contents; they did not think that they were? 


merely “empty boxes.” mar 























Epwin B. Matzke F 
THE HYDROLYSIS OF d-PEPTIDES we 

It is by now well known that peptidases from many) de 
different sources can hydrolyze unnatural peptide! Pe 
containing a d-amino acid radicle. Cleavage proceeds) oc 
more slowly than it does in the hydrolysis of corre. i 
sponding compounds containing the l-isomer; Berger, = 
Johnson and Baumann,' for example, find that pepti- - 
dases from chick mucosa, yeast autolysate and malt -_ 
ean split d-leucylglycine about one thirtieth as rapidly) : 
as they split the racemie mixture. This is in accor. Os 
ance with the theory of steric hindrance, developed by : 
Bergmann and his coworkers? to explain the fact that 
l-leucyl-d-alanine is split more rapidly than glycylgly. a: S. 
cine but less rapidly than 1-leucyl-l-alanine by yeasi 
dipeptidase and erepsin. 

Evidence from different sources suggests that th Me 
presence of one isomer may interfere with the hydroly B® pan 
sis of the other. Thus Palmer and Levy® found thaPesso, 
the presence of d-alanylglycine strongly inhibits throm 
hydrolysis of the l-isomer by chick embryo extractyire ¢, 
although it is not itself hydrolyzed. On the othe@iifex;, 
hand, Bamann and Schimke* find that the dipeptidas§ost 6 
of human ovaries will hydrolyze d-leucylglycine big he | 
has little action on the d-isomer when dl-leucylglyci@@§y)9]] 
is used as substrate. Both Palmer and Levy, an@@ects | 
Bamann and Schimke note that the reaction is i Yes 
hibited by the products of hydrolysis. Pitude: 

It seems probable that the true explanation of the @Mexic 
phenomena lies in the effect of the pH change whid@Pnite; 
accompanies dipeptide hydrolysis.© In the alkalw@idmit 
range, the dissociation constants of the dipeptidéifford 
concerned lie between 8.0 and 8.4, while those of t@iMfexic, 
amino acids lie between 9.8 and 19.0. Even with mogiity » 
erate buffering there is a marked alkaline shift duritpecja) 
hydrolysis, so that the pH of the digest rapidly pas Proj 
beyond the optimum and inhibition of enzyme acti nited 
ensues. In the experiments of Palmer and Levy “Giecaus, 
presence of the non-hydrolyzable d-isomer presuma) amp) 

1J. Berger, M. J. Johnson and OC. A. Baumann, J ustra 
Biol. Chem., 137: 389, 1941. pla 

2M. Bergmann, L, Zervas, J. 8. Fruton, F. Schneid ha 
and H. Schleich, Jour. Biol. Chem., 109: 325, 1935. ' 

3A. H. Palmer and M. Levy, Jour. Biol. Chem., i@@M@ants. 
407, 1940. 

4 E. Bamann and O. Schimke, Naturwiss., 29: 365, 14M ° G. F 

5G. E. Pickford, Jour. Exp. Zool., 92: 143, 1943. » 1933 
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neem cave better buffering and the assumption is that the 
ans Mim pH of the digest never reached the optimum so that an 
$~ apparent inhibition resulted. These authors state that 
ine, Mm the pH optimum was at 7.8, the pH at which they 
the worked, but this is not in agreement with the results 

of Berger and Peters,® who found, with three different 





0n- ll buffer systems, that the peptidase of the chick embryo 
ing @fhad a pH optimum at about 8.5. The latter agrees 
verelmwell with the more alkaline pH optimum of the sala- 


mander dipeptidase. 

cE Failures to detect hydrolysis of the d-isomer in 
racemie mixtures would result from the more rapid 
hydrolysis of the l-isomer which, when completely 


“NYMEsplit, would carry the pH of the digest beyond the 
ides ptimum so that continued slow hydrolysis of the 
eedsii-isomer would be prevented. It is evident that con- 
'T¢@eclusions with regard to the hydrolysis of d-peptides 
S%@nust not be based on the results of hydrolysis of 
‘pu -acemic mixtures, a fact that has been overlooked by 
mal any authors, including myself. 

nial Grace E. Pickrorp 
“ord OsBoRN ZOOLOGICAL LABORATORY, 

d by; YALE UNIVERSITY 

oa .§. TEXT-BOOKS FOR STUDENTS IN LATIN 
veal AMERICAN UNIVERSITIES 

: PRESENT SITUATION 

tthe Most texts used for advanced study are French and 
roly@#Spanish, despite the expressed desire of many pro- 
thai@Fessors to use United States texts. Texts in English 
s tifrom the United States are not used because the texts 
racly@re too expensive; the 5 to 1 ratio of exchange, with 
othe@iMexico for example, makes an imported text there 
‘idasMost 25 pesos that costs 5 dollars in the United States. 
e bu he texts referred to are mostly those used in such 
ye@@mall numbers by advanced classes in specialized sub- 


ets that a Spanish translation will not pay for itself. 
Yesterday I learned of one course in which the 
udents this year at the Universidad Nacional de 
lexico effectively objected to purchasing a 25 peso 
Jnited States text assigned by their professor. He 
Imitted (to them and to me) that they could not 
ord it. French and Spanish texts cost less in 
exico where potential volume of sales does not jus- 
y publication within the country itself of texts in 


, an 












is 1 


thes 
whid 
kalin 
ptideg 
of ti! 
| moe 


luritfiiecialized subjects. 

pas Professors in Latin American universities find 
acti"@nited States text-books superior for many courses 
vy “ecause these books treat of American materials. For 
ma0iample, a botanical text from the United States in 


Jom strating structure, physiology, ete., employs kinds 
plants found in America, whereas the European 


’ 


hneitl | ; anil 

: xts and illustrations treat of unfamiliar kinds of 
., MBants characteristic instead of Europe and Asia. 

5, LMR G. Berger and T. Peters, Zeitschr. physiol. Chem., 214: 
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REASONS FoR MAKING U. S. Texts AVAILABLE 
IN LATIN AMERICA 


(1) Several professors in Latin America have ex- 
pressed a desire for United States texts and the de- 
mand and plea is of constant growth. 

(2) As already noted, some United States. texts are 
best because they treat of American materials. 

(3) Use of United States texts by Latin Americans 
in process of intellectual training is tremendously 
effective propaganda in that it brings fuller under- 
standing of English-speaking Americans to the Latin 
Americans; evidence is provided of United States 
This 
evidence needs to be placed in the record for the 
benefit of the many Latin Americans who heretofore 
have known principally of our accomplishment in 


accomplishment in science, art and literature. 


material matters—typewriters, automobiles and dol- 
lars. 
MEANS OF ACCOMPLISHMENT 


(1) Learn precisely which text-books are desired 
and where and in what quantities. (2) Make these 
available at a cost within reach of the students for 
whom they are intended. 

One United States professor in Mexico and Central 
America, and two or three in South Ameriea, by con- 
ference with university professors there, and with 
guidance from Cultural Relations representatives in 
United States Embassies, should most effectively ob- 
tain the requisite information. 

The United States professors might well explain the 
rental system in use on campuses of some United 
States universities whereby for one course at a cost 
of only $1.00 a student has the use of a text-book 
which costs $7.50 new. 

To make copies of these texts available at a price 
within reach of the Latin American students is a 
most worthy aim. It seems not unfair to place before 
the people of the United States the opportunity and 
responsibility for achieving this end. 

Possibly no subsidy at all would be required, or at 
most a smaller one than at first thought would seem 
necessary, if Latin American students are as much 
interested in used copies as are United States students, 
many of whom obtain their copies at a fraction of the 
list price. Here is how the system operates: 

Professor Torrey in 1941 adopted for his advanced 
course in biology the new text-book by the two authors 
Peralta and Smith. Each of 150 students in Professor 
Torrey’s class was required to purchase a copy of the 
text, which cost $7.50. At the end of the course, 50 
students retained their copies, but the other hundred 
students resold theirs to the local book-dealer at $2.00 
each. In 1942, the 150 students in Professor Torrey’s 
class rushed to purchase texts. “First first 
served” is the rule. One hundred pupils purchased 


come 
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used copies at $3.75 each and the 50 pupils who ar- 
rived later purchased new copies at $7.50 each. In 
1943, Professor Torrey will have possibly 50 pupils 
in all (the other hundred are in military service or 
war work—lI had 8 instead of 80 in an autumn class) 
and the campus book-dealer has 50 extra eopies that 
he is glad, indeed, to sell for $2.00 each. This is about 
the price which can be charged in Latin America. 

We (the United States) should get busy now so as 
to have the texts at the places where they are desired 
at the opening of the new scholastic year in Latin 
American universities. 

E. Raymonp Hau 

UNIVERSITY OF CALIFORNIA, BERKELEY, 

DATED AT MExico, D. F., APRIL 9, 1943 


THE INSTITUTE OF TROPICAL AGRICUL- 
TURE AT TURRIALBA 


THE news item in the March 26 issue of ScrENCE 
relative to the foundation of the new Institute of 
Tropical Agriculture at Turrialba (Costa Rica) was 
read with considerable interest here, as we feel that 
the foundation of said institute represents a definite 
step forward. Turrialba is also an excellent loeation 
because it is there that the U. S. Department of Agri- 
culture Rubber Field Station, directed by Dr. Theo- 
dore Grant, is located. Thus the newly announced 
rubber research program of the new agricultural in- 
stitute will utilize both the experience and the disease- 
resistant material already developed by Dr. Grant 
and his staff. This represents a tremendous saving in 
time, precisely at the moment when time is the most 
important consideration. 

The foundation of the agricultural institute is also 
ot great value because it will contribute to giving both 
scientists and government officers in the United States 
a truer picture of the real conditions of the American 
tropics. But the greatest hope that some of us long- 
time residents of the Caribbean area see in the foun- 
dation of the new institute lies not so much in what 
it can do in the way of publishing pretty bulletins and 
reports or even in the development of improved plant 
varieties; but rather in the courage which it might 
display in facing some of the broader problems of 
tropical agriculture. 

Consider, for example, the problem of fuel and 
power: Every one who has carefully studied the agri- 
cultural economies of countries like Costa Rica in- 
evitably concludes that the searcity and high price 
of fuels constitute the greatest single barrier against 


a real development of the country. Regardless as to: 


whéther we talk of railroad or automotive freight- 
rates or about the development of small loca] indus- 
tries, we always come back to the painful fact that 
the only fuel locally produced is wood-fuel and that 
its continued use at anywhere near the present rate 











Vou. 98, No. 253] 





will soon create a terrific problem in forest depletion, 
soil erosion, irregular stream flow, ete. And thus we 
also inevitably reach the conclusion that any honestly 
conducted program of agricultural conservation and 
development in Costa Rica must first contemplate 
making available large blocks of cheap hydroelectric 
power, in order that the people shall not only have 
an inexpensive source of heat to cook with, but also @,,,, 
that electrification be applied to such things as the? fer 
small farm, the small rural industry and to all rail- 3 w. 
roads in the country not already electrified. Further. @@ 1; 
more, any honest-to-goodness program of tropical @ 1 
sanitation will have to dispose of large amounts of @ At 
cheap chlorine for water disinfection and as the means ; 

of oxidizing the harmful residues of the coffee indus.| TR 
try. This is intimately tied up with the cost of elec. Hep 
tricity, as chlorine is a product of the electrolytic cell, 

The lands acquired by the Institute of Tropical 
Agriculture at Turrialba are located in the middle of 
a region rich in waterfalls which have never bee) 
developed because of the financial limitations of tle 
province where Turrialba is located. But we already’ 
have an example in the nearby province of Alaj 1ela, 
where there is a publicly operated electric plant that 
was built some fifteen years ago by a German-Swis 
company. This plant has not only paid for itself, 
but has also demonstrated that electricity may be pro 
duced in the tropics at a fraction of the cost of eve 
the so-called “yardstick” plants in the United StateJ 
like T.V.A. Likewise, the government-owned ani 
-operated Ferrocarril Electrico al Pacifico offers an 
other definite example of how a relatively modes 
investment in electrical transportation facilities pay 
back a thousand-fold in the tremendous agricultura) 
development made possible on the Pacifie sector oj 
Costa Rica. 

Considering the ease with which the new Institut 
of Tropical Agriculture could obtain the loan of tech? 
nical talent from other Federal agencies, such as tl 
T.V.A. or the Rural Electrification Administratio 
and the low interest rates at which projects sponsor? 
by the Federal Government may be financed, it seen 
to the writer that the new institute has in its hand 
brilliant opportunity te do some real progress in trop! 
eal agriculture if it could only muster the courage! 
abandon the beaten track and face the econom! 
realities of the Turrialba valley. Naturally, the s¥ 
gested course is not the easiest; as in order to pi 
across the project, the institute might have to fig 
both private electric utilities and certain foreig® 
financed agricultural ventures in which the workwé 
are kept under the patriarchal conditions which Pp 
vailed in Europe during the Dark Ages. But thi 
again, what ever really great institution has ¢ 
grown up by following the beaten track? 

Furthermore, any endeavor that the agricultu 
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,stitute can sponsor tending towards the more intel- 
ve [meent utilization of the natural resources of the Turri- 
ly Hba Valley will be supported by the common people 
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of Costa Rica, who are as a whole industrious and 


literate. RaFAeEL W. Keiru 
San JOSE, Costa RICA 


The author continues in Part I with Schwarz- 


nd 
te SCIENTIFIC BOOKS 
ve METEOROLOGY 


lso Miurvard Meteorological Studies, No. 6. Heat Trans- 
the MN fer by Infrared Radiation in the Atmosphere. By 
sil Waiter M. Eusasser, Harvard University, Blue 
er- 9 Hill Meteorological Observatory, Milton, Mass. 
ical 106 pp. Appendix, bibliography and copy of the 
of 2 Atmospherie Radiation Chart, second edition. 1942. 


ans | soe 
“Tus publication comprises three parts, more or less 


on dependent, namely: Part I, “Principles of Radiative 
“_ ansfer.” Part Il, “Strueture and Absorption of 
me frared Bands.” ‘Part III, “The Measurement of 
eo mospherie Emission.” Then follows the Appendix, 
e criptive of a mechanical computing device, the 
thel bliography and the Radiation Chart. 

adv tudents of atmospheric radiation have been under 










»p obligation to Dr. Elsasser for several years on 
ount of his excellent chart. Making use of addi- 
nal observations and reconsiderations the chart has 
vy been recomputed, and has undoubtedly become a 
more trustworthy representation of the complex 
yblem of atmospheric radiation. The author calls 
ention, however, to the need of much additional 
servation to cover many doubtful matters in this 
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andl 
; apimpcult field. 
ode art I begins with a demonstration of Kirchhoff’s 
pay neiple: “The ratio of emission and fractional ab- 
itu . ption in any direction of a slab of any thickness in 
or a odynamie equilibrium equals the black body in- 
Mesity.” To this reviewer the author’s demonstra- 
tituemg lacks something of completeness. He considers 
techimmmonstant temperature enclosure with totally opaque 
aS tal ls, and shows that the second law of thermody- 
catioumgetcS Tequires that the transfer of enerxy from one 
a | to the opposite must equal the return. He says: 
conta: tetore, the emission of a perfectly opaque wall 
and enerally independent of the optical properties of 








wall.” Suppose one wall was of soot and the 
osite wall was of polished silver. The emission 
the soot would be many times as intense as the 
ssion of the silver. But within the enclosure by 
ction, supplementing emission, the flux from the 
r is built up to be the flux from an absolutely 
k body, and the same holds to a minor extent 
h the soot. Had this point been established and 
le clear, the author could have passed logically to 
‘tatement in the next paragraph: “We call I,, the 
isity of this beam which, in thermodynamic 
librium, is just the black body intensity.” From 
statement the Kirchhoff expression E /A=I, fol- 
§ at once, as the author shows. 
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schild’s equation of radiative transfer and its integra- 
tion under the particular conditions which prevail in 
the atmosphere. Planck’s law connecting tempera- 
ture and frequency, Stefan’s fourth power law for 
total radiation are considered, and a valuable table 
follows representing for the black body the integration 
of radiation intensity by wave number and the change 
of intensity with temperature. 

Transfer of monochromatic radiation, and of non- 
monochromatic radiation are treated mathematically, 
bringing in, of course, the important exponential prin- 
ciple of Bouguer and Lambert and the relation: “For 
isotropic radiation the flux [total over a hemisphere | 
is x times the intensity of a straight beam,” and 
developing an important set of functions useful in 
radiation transfer problems including the so-called 
recursion formula. These mathematical steps lead on 
to the general transfer problem of the flux emitted by 
an atmosphere of arbitrary constitution, and the first 
mention of the Atmospheric Radiation Chart. 

And now observation comes to the fore with its 
showing of the special radiative and absorptive prop- 
erties of water vapor, carbon dioxide, ozone and the 
permanent gases oxygen and nitrogen. The applica- 
tion of these properties in the Radiation Chart and 
the use of the chart for particular problems is dis- 
cussed. The reviewer, however, believes that ordinary 
users of the chart would have appreciated several 
completely worked-out numerical applications of it to 
specific examples from actual observations. Some 
thing of this, indeed, is given in Table 2, but more 
extensive numerical examples would be helpful. 

Two aspects of absorption in spectral lines, namely, 
broadening under pressure and Doppler effects of 
motion, are found to be of some importance conecern- 
ing atmospheric radiation problems, and are treated 
by the author at considerable length. 
discussion of overlapping spectrum lines in band 
spectra, ending in the derivation of a formula for 
band absorption in the most general case. 


Then comes the 


Following 
is a reference to the effects of pressure and tempera- 
ture on absorption coefficients of the atmospheric 
constituents. 

Water vapor, as is well known, presents a very 
diffieult problem in atmospheric radiation and absorp- 
tion. Rapidly falling off with altitude, presenting 
many bands of line structure, subject to rapid and 
large changes of quantity from day to day, affected 
by both pressure and temperature in its absorption, 
effective in both solar and terrestrial spectral ranges, 
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one might well fear that it would prove totally un- 
manageable in a chart. But several researches of 
great merit, referred to by the author in warm terms 
of appreciation, have furnished so considerable an 
experimental background that empirical formulae 
fairly representative of water vapor radiation and 
absorption have been derived. This part of the 
author’s publication occupies 12 pages with several 
diagrams and tables. 

Carbon dioxide and ozone compared to water vapor 
are simple problems and are briefly treated. 

In Part III, instruments and methods for measur- 
ing radiation and absorption of atmospheric con- 
stituents are discussed at considerable length and with 
good discretion. 

A brief description is given of the important in- 
struments used for carrying out the extensive numeri- 
eal caleulations for the chart. Then follows a bibliog- 
raphy of 123 entries, and finally the highly valuable 
chart. 

All those interested in atmospheric radiation re- 
searches will find Dr. Elsasser’s publication timely and 
invaluable. No doubt as research goes on he will from 
time to time revise and improve it. 

C. G. ABBoT 
SMITHSONIAN INSTITUTION 


‘ 


ANOXIA 


Anoxia: Its Effect on the Body. By Epwarp J. Van 
LIERE. xiii+ 269 pp. Chicago: University of Chi- 
cago Press. 1942. 

THE subject of oxygen deprivation, and its physio- 
logical and psychological effects, has assumed great 
importance in recent years in medicine and related 
fields. With the present war, this subject has become 
of increasing importance because of its role in high 
altitude flying in aviation. This timely review is more 
comprehensive than any other single work on this sub- 
ject in the English language. It comprises a sys- 
tematic presentation of the results of experimental 
studies in this field, arranged according to the vhysio- 
logical systems of the body. 

Following a brief historical introduction, there is a 
short chapter dealing with the definitions of terms. 
The familiar classification of the various types of 
anoxia, according to Bareroft and to Peters and Van 
Slyke, is then given with a brief review of the physiol- 
ogy of respiration. The subject of cellular oxidation 
is but barely mentioned. Schmidt’s classification of 
anoxia into the fulminating, aeute and chronic varie- 
ties is then described. Here (p. 16) it should be 
pointed out that the term “chronic anoxia” should not 
be used in a sense almost equivalent to “chronic moun- 
tain sickness” as necessarily resulting in adverse 


symptoms. Permanent residents of high altitudes 
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live in a condition of chronic or constant anoxia anj 
most of them, at least up to a certain altitude, do no 
show signs or symptoms related to oxygen wap 
There follows a chapter on the experimental method 
of producing anoxia. In appraising the various meth 
ods (p. 27) the author fails to bring out the fact thy 
with the rebreather, the degree of anoxia progressive; 
increases at such a rapid rate, and the duration of 4 
experiment is therefore so short as to enable tly 
subject to compensate for the effects by exerting exty, 
effort for a short time until the final stages of d 
terioration. During the first World War, the » 
breather tests resulted in a false impression as to tly 
altitudes at which aviators could remain for ay 
length of time and still maintain their physical ang 
mental capacities. Experiments of longer duratig 
reveal a much lower “ceiling” for the average pilg 
or unacclimatized subject. 























st 

The remaining chapters deal with the effects GiM,;, 
anoxia on the various physiological systems, beginning 
with the morphology and ciiemistry of the blood, | m 





circulatory system, with separate chapters on blog 
pressure and on the lymph. In the chapter cn t 
effects of anoxia on the blood, the author points o 
the necessity for distinguishing clearly between “oy 
gen content” and “oxygen capacity” of the blood. § 
erroneously states, however (p. 52), that “In Keyy 
group the oxygen content of the blood increased : 
average of 25 per cent.” It was actually the oxyz 
capacity which increased. 

In several cases in which more than one factor 
involved the author does not bring out;the exact r 
played by each variable. Thus in his discussion of 
changes in alveolar pCO,, pO, and arterial O, conte 
at high altitudes (p. 102), the author does not cleat i 
distinguish between the effect of (a) increasing \4@iiRd ¢. 
tilation on lowering the alveolar pCO, and conci™iine 
rently increasing the alveolar pO, and of (b) the Bu 
effect, which leads to a greater O, content of the ble 
when the arterial pCO, is deereased but the arte a 
pO, is keld constant. He tries to cover the wiiithe 
situation merely with the Bohr effect, which per ive 
has nothing to do with alveolar pressures. 

‘The following chapters deal with mountain sickn 
altitude sickness and acclimatization. In compa 
the effects of acclimatization to oxygen want 
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acclimatization to carbon dioxide, the author st! 
a sgegtt age: - BOLI 

(p. 155) that certain similarities are to be expe 
since “in both eases there is some increase in tI RING 
acidity.” It is very questionable whether anO@™@ass 
unless it be of very serious degree, gives rise to USe, 
acidity; on the contrary, the increase in pulmol¥s sho 
ventilation results in “blowing off” of CO, and “HM san, 


a decrease in acidity of the body fluids. 
Probably the most complete and authoritative ! 


Ag’ ta; 
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ANE the book is the chapter dealing with the effects of 
0 DOME ia on the digestive tract. The author himself and 
wan co-workers have studied this subject quite inten- 
thod ely over a period of years. 

nethSar}e remaining chapters deal with the secretion of 
- thane, the endocrine glands, metabolism, heat regula- 
sive, nutrition, water distribution in the body and the 










of alll yous system. 
e than the last chapter the author discusses the physio- 
eXt@iRical effects of anoxia on the nervous tissue, its 
f de nlation and funetion. This is followed, without 
€ THMBquate integration, by a discussion of the psycho- 
to thecal effects of anoxia. This section, as the author 
r al@its, is especially lacking in detail and completeness 
ang bibliography. The most interesting observations 
rati@Bhis field relate to the striking and insidious changes 
- pililbehavior produced by a lack of oxygen to the ner- 
; tissue. The author fails to interpret the intimate 
cls (@Mtionship which must exist between an adequate 
innig@iy constant supply of oxygen to the nervous tissue 
mental functions, such as memory, judgment and 
oning, Which are essentially psychological in 
ire. This is important, not only from the point 
iew of research relating to the possible cause of 
1in mental disorders, but also in an understanding 


d. he very foundation of mental processes or behavior 
Keys 
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eneral. 

he diseussion of the visual effects is particularly 
‘hy aud incomplete. Little attempt is made to 
pret the role of these findings in an understand- 
bf the nature of the visual mechanism itself. Sev- 
errors in this last chapter might be pointed out. 
hological tests, such as speed of apprehension, 
ory tests and repetition of auditory patterns, 
monly termed mental tests, are erroneously re- 
d to as “psycho-somatie tests” (p. 234). In re- 
ng the various studies on sensory function, the 
ssion “decrease in threshold” is used where “in- 
e” is obviously meant (pp. 244, 246). 

e author might have emphasized more clearly 
the great variations found in the responses and 
ive processes to anoxia are not only related to 
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t "I 
” “ LISHMENT OF ALIMENTARY LIPEMIA 
expe DLLOWING INJECTION OF HEPARIN 
in ti RING the course of determining red cell circulat- 


anl@mess in dogs by the donor-isotope red cell pro- 
to ts e, 
ilmonq 
and & 


an occasional animal of irregular eating 
§ showed a marked lipemia in the initial control 
sample. When injected with whole blood con- 
ig tagged cells, in the instances in which heparin 


ive , Ase Ae « - ’ . . ° . 
i sed as an anticoagulant, this lipemia had disap- 
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the type of stimulus (acute, intermittent, chronic) but 
are also attributable in great part to the different 
degrees of anoxia used in experiments and found at 
different levels of altitude. 

The chief criticism concerning the style in which. 
this monograph was written is that frequently mere 
statements of experimental results are given, without 
mention of the methods employed by the investigators, 
or critical appraisal of other factors which might be 
of value in judging their validity. This deficiency is 
noted particularly when opposing experimental results 
are cited. More interpretation and integration of the 
findings of the various investigators would have im- 
proved this monograph. 

For the reader who is not familiar with the litera- 
ture, this monograph provides a valuable summary. 
It is, however, not as complete in its bibliography as 
might be desired. A number of important studies are 
omitted which would have assisted the author in inter- 
preting several controversial topics. In the section 
on hematology, for example, the important paper by 
Talbott (1936) from the International High Altitude 
Expedition is not mentioned. Also, a great part of 
the work done in Peru has been neglected. It seems 
regrettable that Hoff and Fulton’s more complete and 
excellent “Bibliography of Aviation Medicine,” also 
published in 1942, was not available to Dr. Van Liere 
during his preparation of this book. Also the lack of 
an authors’ index in a work of this kind is unfor- 
tunate. 

The need for a eurrent book reviewing the work 
done on this subject has been very great. In spite of 
the above eriticisms, Dr. Van Liere’s monograph serves 
as a useful introduction to the literature on the physi- 
ology of oxygen deficiency. It will be of value not 
only to research workers in physiology and psychol- 
ogy, but also to those concerned with the problems of 
high altitude in aviation. The clinician, as well, will 
find it of interest in view of the role of anoxia in 
various diseases. 

Ross A. McFARLAND 

HARVARD UNIVERSITY 


ARTICLES 


peared completely in the blood sample taken three to 
five minutes later. This phenomenon was so striking, 
even in the instances where the degree of lipemia was 
such that the plasma was suggestive of light cream, 
that it seemed advisable to determine how specific the 
reaction might be, ruling out any special donor- 
recipient peculiarities which might be responsible for 
the change. 

In the first experiments the lipemia was due to the 
dilatory eating habits of the animals. Later, in order 
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to be able to depend on the presence of lipemia the Addition of 5 mgm of heparin to 5 ml of lipenjillit ; 
food was not given in the afternoon as usual but re- plasma in vitro with mixing showed no reaction (hil 
served until morning, or sometimes an extra meal con- standing. Neither did mixing of heparin with nogiiie, 
sisting of 100 gms each of salmon bread, Klim and lipemic plasma and subsequent mixing with lipey 
cod liver oil was fed from two to four hours before plasma result in the clearing of the latter. 
sampling. The time interval of 5 minutes elapsing betwell i 
Both blood samples were taken from the same jugu- the injection of the heparinized material and samplj 
lar vein, the needle being left in place. The injected is more than necessary for the reaction to occur, 
material was also introduced through this needle. The three of the experiments shown in Table 1, samp “ 
degree of lipemia was not quantitated except roughly were taken at 4, 1, 1.5, 2 and 3 minutes as well aim 
as follows: 0-— water clear plasma; 1+-—-slight turbid- minutes. In each of these instances the lipemia y zs 
)« 
TABLE 1 lei 
LIPEMIA BEFORE AND AFTER ADMINISTRATION OF HEPARIN in | 
ps ; ' ive 
Degree of lipemia 3 
Date Dog Material introduced Donor source ia 
Initial Final 
ee a ee ee : ACO 
1/8 40-115 * 20 mi heparinized whole blood 3 0 9-26 
1/20 41-164 +* . a ai 34 0 as ‘ oh 
/1 we ae “ ‘“ “ “ 3 0 26 Ss 
1/4 ik ° . " o 4 34 0 30-206 oe 
1/8 1-K * ‘“ rT ‘“ ‘“ 4+ 0 39-266 yfla 
1/19 40-115 ‘** 20 ml heparinized plasma 2+ 0 1—J 9 
1/19 41-164 ** ¥ . ° 4+ 0-1 + 39-266 >< 
1/22 39-266 ** ° ° ” 4+ 1+ 38-137 7 
1/20 39-196 ** 9 * “ 4+ 0-1 + 40-149 rr 
1/13 1-J 20 ml citrated whole blood 2+ 2+ pooled 
1/13 38-137 ae. rien 3 + 3+ “ 7 
1/18 39-196 . > me 3+ 3+ 39-266 hi 
1/13 40-115 25 ml citrated plasma 4+ 4+ pooled 
1/14 39-57 2 “ . 4+ 4+ . d « 
1/22 39—266 * 20 ml washed heparinized cells 4+ 44 38-137 
1/19 40-149 * oe “ “ 3+ 2+ 39-266 P re 
1/13 1-K 25 ml citrated washed cells 2+ 2+ pooled 
1/18 1-K “ “ “ “ec 4 rs 4 + “ ’ th 
1/23 40-115 ** 20 ml citrated plasma (itself lipemic) to which was ‘} 
added 250 units of heparin 2+ 0 39--266 p 8 
1/23. 41-164 ** 250 units of heparin in 5 ml saline 2+ 0 be eve: 
2/11 39-57 ee ‘é ‘“ “ “ a ae “ 4+ 0 € 
1/28 40~—1 15 oe “és “ “ “ “6h “ 1 + 0 €0) 
9/1 38-137 * ‘és ‘6 “ “ “ 6 6 “ 3+ O—1 + 
9/11 239-266 ** “a “ “ sé “66 66 “ 3-4 + f) ate 
jd —_ 
ity; 2+ definite lipemia; 3+ sufficient lipemia to practically absent in the recipient’s blood at the ula” 
obscure the meniséus of the plasma completely; of 1 minute. $0 
4+ —same as 3+ but with frank lipid layer on top On a basis of the data presented here it woull ' 
the plasma layer. be wise to speculate as to the nature of the mechaiga ar 
In Table 1 is shown a series of reactions in which involved in the abolishment of lipemia from the igjjrom 
heparinized whole blood from a number of donor dogs of dogs as a result of the injection of moda nol 
. . , . . M4 Pi) m4 M M © rope a € 
was injected, as well as plasma from heparinized amounts of heparin. Fractional lipid analyseqmpe _ 
blood. Two makes of heparin were used, those experi- plasma taken before and after injection of hep -- 
. . . : M4 m4 i eS 
ments marked with * were carried out with a prepara- 8 being carried out and will be reported at a sp 
, Prnil 
tion obtained from the Hynson and Westcott Com- date. t 
, : oge 
pany of Baltimore, while those marked ** were done Pauw F. Has he 
‘ ; ; UNIVERSITY OF ROCHESTER SCHOOL eX¢ 
with material of considerably greater specific potency on tiene wy 
(1 mgm=110 units) obtained from the Connaught ‘Is 
. ° ° . Ss ( 
Laboratories of Toronto. In all experiments in which PRODUCTION AND TREATMENT OF GR = 
heparinized whole blood or plasma was administered LOCYTOPENIA AND ANEMIA IN RAS ve 
ee ea raya FED SULFONAMIDES IN PURIFIED Bgund 
the lipemia was abolished. The reaction did not occur DIETS of th 
on the injection of washed red cells derived from . bee 
na gee ; THE production of granulocytopenia and 4 e 
heparinized blood nor after injection of any fractions. ye rf 
in rats through the use of sulfanilylguanidine 0 as 
derived from citrated blood. : ; ; : ; ds tl 
¥ ites <enieal’ Wdk ath cw cinyl sulfathiazole in purified diets and treatmeggy’ ‘1 
Ww ( t . . od ii ral » le 
: —— ae - ¢ - epg ge ©« the animals with whole dried liver or liver fra le le 
— : a wet / wis gre 7 " ane eae have been reported from this laboratory... The im W: 
ments when dissolved in saline an iven vein , BS 
—_ a gt 5 y 1§. §. Spicer, F. 8. Daft, W. H. Sebrell and gs to 
would in itself abolish the lipemia. Ashburn, Pub. Health Rep., 57: 1559, 1942. s, tl 
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study concerns the production and treatment of 
n @iipilar blood dyserasias in rats receiving sulfathia- 
nome, sulfadiazine or sulfanilamide. 


Dey 

PRODUCTION 
Lee lbino rats were weaned at 21 to 27 days and placed 
ipl one of two experimental diets. One hundred and 
a 


> rats were given a diet composed of glucose (“Cere- 
mpl ”) 72 per cent., “vitamin-free” Smaco casein 18 


' 7 cent., cod liver oil 2 per cent., cottonseed (Wes- 
ce ) oil 3 per cent., salt mixture No. 550* 4 per cent. 

1 either sulfathiazole, sulfadiazine or sulfanilamide 

a level of 1 per cent. Twenty-six additional rats 

sived one of these three sulfonamide drugs in a 
urcelfimmilar diet, exeept that it contained 25 per cent. 
. aco casein and 65 per cent. glucose (‘Cerelose’”). 
66 h rat received a da?'y supplement of 100 micro- 
66 Wms of thiamine hydrochloride, 200 micrograms of 
vs: flavin, 100 micrograms of pyridoxine hydrochlo- 
-: , 200 micrograms of calcium pantothenate, 1 mg 
7 niacin and 10 mg of choline chloride. The rats 
ed weighed three times weekly and after weight 
66 fim had ceased or when the animals appeared sick, 
a” d counts were made and in some of the animals 
66 p repeated at irregular intervals. The techniques 
led 


p the same as those previously employed.! The 
b “blood dyserasia” is used in this report to denote 
evere granulocytopenia” or a “severe anemia” or 
combined. “Severe granulocytopenia” is used to 
cate a total polymorphonuclear granulocyte count 
‘ ss than 150 cells per cu mm. The term “severe 
the #tia”’ is used to indicate hemoglobin or hematocrit 
s of less than 7.5 grams per 100 ce or 25 ce per 
ec, respectively. Milder degrees of granulocyto- 
1 and anemia are not considered in this report. 
om the data obtained, no marked differences have 
noted between the ineidence of blood dyserasias 
e rats given 18 per cent. Smaco casein and those 
h 25 per cent: Smaco casein in these diets; also 
esponse to treatment has been similar. The data 
rrning both groups therefore have been consid- 
together. Of the 127 animals on experiment, 22 
excluded from consideration because they died 
but blood counts having been made. Fifty-two 
ls developed a blood dyserasia. The remaining 
imals not showing such severe blood changes have 
under observation from 39 to 169 days. Twenty- 
of these animals have died and the remaining 32 
been sacrificed. Blood dyserasias have been 
i as early as the tenth experimental day and as 
bs the eighty-sixth. The data in Table I do not 
» frat le less severe degrees of granulocytopenia and 
The fag? Which were observed frequently. 
and Ig’ to be noted that under these experimental con- 
8, the ineidenee of blood dyserasias was very 
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much less in the sulfanilamide group than in either 
the sulfathiazole or sulfadiazine groups. For these 
groups of animals the incidence of severe granulocy- 
topenia was greater in those receiving sulfathiazole 
than in those receiving sulfadiazine, while the reverse 


TABLE I 


THE OCCURRENCE OF SEVERE GRANULOCYTOPENIA AND ANEMIA 
IN Rats INGESTING A SULFONAMIDE-CONTAINING, 
PURIFIED DIET 

















2 SPs e* | #5oD2 
x a v® ao” pt pe 
al =f ein. OS a ad aa = 
Sees =s° =B.0 
s Bos Fo. ela? 
@ a mes 2 oN 
Sulfonamide os Snas aBeacog an «hh 
: 7) ZYO a So = 
contained in 2 "So em —“ g°o 
the diet & eos ESS a 
= OF mE ob = = 
r= ae ave hy > 
=| a~S&6 5 S25 SaaS A 
ga. See 2229 23°93 
ss BESSo Eas Savak 
53 SOoS5 sees SS5=a. 
Hm Za th> Z. = tir Zo tee 
Sulfathiazole ..... 34 28 22 10 
Sulfadiazine ...... 36 22 9 16 
Sulfanilamide ..... 35 2 2 i 
was true of the incidence of severe anemia. Blood 


smears from severely anemic animals usually revealed 
marked abnormalities in the size, shape and staining 
reactions of the red blood cells and an increased num- 
ber of nucleated forms. In the animals with severe 
granulocytopenia, a leucopenia with a mean value of 
about 4,000 cells per cu mm was usually present. 


TREATMENT 


Of the 52 animals that developed a blood dyscrasia, 
30 were not treated and died. Of the remaining 22 
animals, 17 were treated for a severe granulocyto- 
penia, four for a severe anemia and one for both 
conditions combined. Fifteen of the 18 animals with 
granulocytopenia? were treated by the daily oral ad- 
ministration of 1 ce of an aqueous suspension contain- 
ing 0.25 gm per ce of Wilson’s solubilized liver,® or 
smaller amounts of more refined liver fractions; three 
were given a daily oral supplement of 1 gm of whole 
dried brewers’ yeast. The treatment period was four 
days, during which time the animals continued to eat 
the sulfonamide-containing diet. Counts were made 
immediately before treatment and again at the end 
of four days of treatment. Five of the liver-treated 
animals failed to survive for more than three days. 
Recounts of the 13 animals which did survive the 
treatment period revealed a significant response in 
every instance. Table II contains the values for the 
liver-treated group before and after treatment. Five 
rats were severely anemic and four of them* were 

2 The animal with granulocytopenia and anemia com- 
bined is included here. 

8 Furnished through the courtesy of Dr. David Klein, 


Wilson Laboratories. 
4The animal with granulocytopenia and anemia com- 


. bined is included here. 
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treated with 1 ee of Wilson’s solubilized liver suspen- 
sion for each of 10 successive days. The data for 
these animals are given in Table II, and as noted all 
showed some response at the end of five days; near 
normal levels were observed after 10 days of treat- 
ment. The one anemic animal not included in the 
table had an initial hemoglobin value of 6.5 gms per 
100 ce. After 10 days of treatment with another frac- 
tion, it had fallen to a level of 2.3 grams per 100 ee, 
the hematocrit remaining unaltered at 18 ce per 100 


ee. Treatment with the suspension of Wilson’s solu- 
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as an interference with tissue enzyme systems. Aj; 
the possibility was considered that such an indip 
toxicity, a direct toxicity and a reduction of intestiy 
synthesis of essential factors might all be involved, 


SUMMARY 


(1) A severe granulocytopenia or anemia, or bo 
have been produced in rats fed sulfathiazole, sulfajj 
zine or sulfanilamide at a 1 per cent. level in purif 
diets. 

(2) Treatment with certain liver fractions org 






































bilized liver was then given for 12 days. The hemo- has succeeded in correcting the granulocytopenia 
TABLE II to 
BLoop VALUES SHOWING A RESPONSE OF SEVERELY GRANULOCYTOPENIC OR ANEMIC RaTS TO TREATMENT WITH LIVER Fracry bul 
sauieiaeoers = les 
Number Num- Normal values cit = 
of Before treatment ber of After treatment in eeiien, ed All 
experi- days of Or 
mental treat- | 
rats mean range ment mean range mean range OI 
Total polymorphonuclear f nn 
granulocytes per cu mm | 29 0-103 4 3,203 1,550-—5,760 3,465 1,200-6,8% ed 
Percentage of polymorpho- | 10 n 
nuclear granulocytes } 0.8 0-3 4 30.1 21-41 29.9* 15-415 
prte 
Total white blood cells | : 
per cu mm j 3,808 550—7,320 + 10,550 4,950. -16,950 11,590* 8,000-15, , 1S 
Hemoglobin in gms per } 5 91 8.2-9.7 ; i.” 
lo 7 2-9. " “ig 

100 ec | 7.0 6.4—7.4 i0 i36 130-141 15.6 14.0-1 by 
Red blood cell volume % or] 
(Hematocrit) in ce | 5 35 33-39 a Pe 
per 100 ce J . 24 21-27 id 45 41-47 50+ his 
*R. A. Searborough, Yale Jour. Biol. and Med., 3: 267, 1931. 7 
+A. J. Creskoff, T. Fitz-Hugh, Jr., and E. J. Farris, in “The Rat in Laboratory Investigation,” edited by J. G. 6 ae 

and E. J. Farris, p. 351. Philadelphia: J. B. Lippincott Co., 1942. . 
t One additional animal is discussed in the text. h is 
i. Sg ked 
globin level rose to 11.5 grams per 100 ce and the four days and the anemia in about 10 days ins 4 
. i P ° ° ° ° 1 
hematoerit to 56 ee per 100 ce. All the 14 animals of continued ingestion by these animals of the sul§ 
. ° ° ’ . ai . 10d, 

treated with liver fractions and the three treated with amide-containing diet. 4 
b the 
brewers’ yeast’showed a resumption of growth and a Arrnur Korxealll, op 
marked clinical improvement. Fioyvp S. Darr full: 
The mechanism of action of the sulfonamide drugs W. H. SEpRELL of 
in producing these blood dysecrasias as well as other NATIonAL INstITUTE OF HEALTH, dif 

toxic manifestations is obseure. It has been sug- U. 8. Pustic HEALTH SERVICE, % 
. . — 0 
gested! that there may be an indirect toxicity such BETHESDA, Mp. be f 
in sl 
SCIENTIFIC APPARATUS AND LABORATORY METHO]#?"™ 
are 
THE DETERMINATION OF CELL VOLUME about 660 mu through a suspension of blood in ¢i Th 
AND HEMOGLOBIN ON THE solution. The cell opacity thus recorded is p ons} 
SAME DROP OF BLOOD tional to the cell volume, which can be read fxggggentra 
’ ge: 
Aw adequate clinical description of the erythrocytes line or table showing this relationship. This m ae ' 
in blood requires the determination of the cell volume, Tequires only 5-25 emm of blood. Pe Sol 
the hemoglobin content and the cell count. A method for the determination of hemoglobi ‘del 
A method for determination of cell volume, called the measurement in a photoelectric colorimeter ° in di 
the cell opacity method, has been described recently.1 transmission of light of about 540 mp has heet scles 
It involves the measurement in a photoelectric eolori- s¢ribed by Evelyn.? This determination requ! ated 


meter of the transmission of light at a wave length of 


1A. T. Shohl, Jour. Lab. and Clin, Med., 25: 1325, 1940. 











similar amount of blood.* 


2K. A. Evelyn, Jour. Biol. Chem., 115: 63, 1935) 
K. A. Evelyn and H. T. Malloy, ibid., 126: 655, 19 
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AMEN ]t is convenient to make both measurements on the 
dir ne sample of blood. After the cell opacity has been 
SIME ormined, the blood is hemolyzed and the hemoglobin 
od. HM ntitated with only a slight modification of Evelyn’s 
shnique. The blood is hemolyzed by the addition of 
e drop of saponin solution to the red cell suspen- 
yn. Merck’s saponin has been found to be satisfac- 
y, but different samples have different degrees of 
ivity and deteriorate at different rates. We have 
.d an aqueous solution containing approximately 
mm of saponin made up to 10 ee. It will retain its 
eacy for 3-4 weeks or longer if kept in the refrig- 
tor. The criterion of its adequacy is that one drop 
sctulipuld hemolyze the blood and give a clear solution 
less than one minute. The oxyhemoglobin thus 
ained is made alkaline by the addition of one drop 
concentrated ammonia (20 per cent. ammonia gas). 













cited 
@ 


ange onin and ammonia are added to the blank eon- 
. ning citrate solution only, and the colorimeter ad- 
-63Gted with a filter transmitting light at or near 


mu. The tube containing the sample is then 
prted in the colorimeter and the galvanometer read- 
15 is interpreted in terms of hemoglobin concentra- 
5 Parallel determinations by Evelyn’s method 
by this variation of it give the same values for 


} 


hoglobin. 
his method uses such a small amount of material 



















——@# is so easy to carry out that it may be surmised 
accuracy has been sacrificed to convenience. 
h is not the ease. Each of the methods has been 
-ked, the cell opacity against the hematocrit method 
the hemoglobin against the oxygen capacity 
iod. The results obtained show no greater errors 
i the standards against which they were compared. 
) obtain maximum accuracy it is necessary to have 
PT fully calibrated pipettes. However, if the read- 
of duplicate or multiple determinations made 
different pipettes on aliquots of the same blood 
itro are not in agreement for the cell opacity, it 
be found that the values for the amount of hemo- 
in show corresponding variations. Each pair of 
minations shows the same relationship because 
are made on the same sample, regardless of its 
Thus, even if the pipettes are inaccurate, the 
ionship between the cell volume and hemoglobin 
ntration is aceurately shown, and for some pur- 
§ it is more impertant to know the relative than 
wbsolute values. Furthermore, two samples of 
ery blood taken from the same individual may 
in different amounts of plasma, tissue fluids and 
nscles. This source of error in sampling also is 
ated by the combined method. 
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ie full technique for use of the photoelectric colori- 
18 deseribed in the manual which is supplied with 
he Evelyn and the Klett-Summerson colorimeters. 
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Attempts have been made to use the transmission 
of light through a cell suspension for erythrocyte 
count with the Evelyn colorimeter* or the Exton 
scopometer.® These methods have been unsuccessful® 
in so far as they give approximately correct values 
only when the cells are of constant and normal size. It 
is primarily the total mass of eells and only secon- 
darily their size which determines the amount of light 
transmitted.’ This is shown clearly in the example of 
rat blood, which gives values similar to those of human 
blood for cell opacity and has a similar cell volume, 
but a cell count nearly twice as high.* However, if 
dealing with physiological conditions in which the size 
of the cells does not vary, the cell opacity gives a 
correlation with cell count as well as with cell volume. 

Most physicians are more familiar with the clinical 
interpretation of cell count than of cell volume. The 
erythrocyte count as obtained by the cell opacity 
method may be used as an approximation for orienta- 
tion, assuming the cells to be of normal size. For an 
accurate description of the erythrocytes in blood a cell 
count should be done in conjunction with the deter- 
For 
the latter two the combined method given above has 


mination of cell volume and hemoglobin content. 


proved to be simple, accurate and economical of both 
time and material.® 
ALFRED T. SHOHL 
Louis K. Diamonp 
DEPARTMENT OF PEDIATRICS, 
HARVARD UNIVERSITY 


GROWTH OF ORCHID SEEDS AFTER 
DEHYDRATION FROM THE 
FROZEN STATE 

CERTAIN orchid seeds have germinated after eight 
and even fourteen years! when stored under optimum 
conditions, that is, in dry air at 46° F. 
however, their lifespan is considerably shorter. A 


In general, 


method which has proven outstandingly successful in 
the preservation of such biological materials as bae- 
teria, filterable viruses and serum proteins is that of 


desiceation from the frozen state. It was thought to 


be of both practical and theoretical interest to deter- 
mine, firstly, whether orchid seeds could survive and 


4R. V. Christie and K. A. Evelyn, Jour. Clin. Invest., 
13: 704, 1934. : 

5 W. G, Exton, Am. Jour. Clin. Path., 7: 42, 1937. 

6 Unpublished data of Dr. G. M. Guest. 

7D. Drabkin and R. B. Singer, Jour. Biol. Chem., 129: 
739, 1939. 

8A. T. Shohl, K. D. Blackfan and L. K. 
Proc. Soc. Exp. Biol. and Med., 45: 383, 1940. 

® Reeent notes by F. T. Hunter, Jour. Clin. Invest., 19: 
691, 1940, and D. H. Duffie, Jour. Am. Med. Asn., 119: 
493, 1942, have shown the possibility of substituting 
sodium carbonate for ammonia. This procedure recom- 
mends itself in a laboratory where nitrogen determina- 
tions are being made. At present we add 1 drop of 5 
per cent. sodium carbonate instead of ammonia. 

1L. Knudson, Amer. Orchid Soc. Bul., 9: 36-38, 1940. 
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grow after subjection to this process; and secondly, 
if so, whether the lifespan was increased. This paper 
reports the survival and growth of orchid seeds when 
vacuum dried after freezing at low temperatures. 

A miniature, “lyophile”’ apparatus? deseribed by 
Flosdorf and Mudd* was used, and with slight modifi- 
cations the procedures outlined by these authors were 
applied to orchid seeds. The seeds used were the 
results of two primary erosses, Cattleya Loddige. i 
crossed upon Cattleya Schroederiana and Laelia 
anceps crossed upon Cattleya Trianaei. These species 
are natives of either Brazil, Colombia or Mexico and 
grow in climates where freezing temperatures are 
unknown or unusual. 

In comparison with seeds of most flowering plants, 
those of orchids are very small. The ones used in this 
experiment measured on an average 527.7 u by 73.5 un. 
They had been stored for 7 months in a glass jar in a 
refrigerator. Their moisture content was not deter- 
mined before they were “lyophiled” nor after, at the 
time of planting. The percentage of moisture in seeds 
of another cross stored in the refrigerator under simi- 
lar conditions for 4 months has been found to be 1.5 
per cent. The residual moisture which Flosdorf and 
Mudd found remaining in bacterial preparations after 
subjection to the “lyophile” process was 0.5 per cent.* 

Two sets of tubes were prepared for desiccation. In 
one, sterile blood serum (commonly utilized in the 
preservation of bacteria by this method) was used as 
the suspending fluid and in the other, an: »«laved eoco- 


nut liquid. A mass of seeds which wouid ervroximate 
two drops of water in volume was place ach tube. 
The tubes were plugged with sterile ¢ nd thor- 


oughly agitated so that the seeds became wwmpletely 
coated with the liquids. This required some manipu- 
lation, for, due to the structure of orchid seeds, the 
outer alar cells resist wetting. The tubes were plunged 
into the dry ice bath of the main condenser of the 
apparatus at a temperature of —78° C. for about 
three minutes until thoroughly frozen. They were 
then attached to the vacuum manifold, being kept im- 
mersed at the same time in a dry ice bath maintained 
at —5° to -10° C. The vacuum pump was started 
and dehy dration allowed to proceed for three to four 
hours. At the enc of the second hour, the tubes were 
removed from the cold bath and held at room tempera- 
ture. They were sealed off while under vacuum with 
an oxygen flame. These procedures (using the same 
volume of suspending fluid, degree of vacuum and 
time of desiccation) had given consistently satisfactory 
results with this apparatus in the preservation of bac- 
teria. 


2 Made available through the courtesy of the Depart- 
ment of Bacteriology at the University of Washington, 
Seattle, Wash. 

3E, W. Flosdorf and 8. Mudd, Jour. Immunol., 29: 
389-425, 1935. 
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Half of the tubes were stored for future tests , 
viability. The other half were broken open and 
contents planted. Following Knudson’s techniqy 
for growing orchid seeds non-symbiotically, they we 
planted aseptically on a nutrient agar medium usiy 
a slightly modified Knud«on’s Solution B* with suerg 
as the sugar and the pH 6.3. Some of the contents, 
the tubes were planted directly from the tubes wij 
others were first sterilized with hypochlorite soluti 
after Wilson’s method.’ No immediate contaminatig? 
resulted from either of these procedures. 

None of the seeds which had been immersed in blo 
serum germinated. All but one tube of those » 
pended in coconut liquid not only germinated by 
with the exception of a few flasks which later beca 
contaminated, grew satisfactorily. One flask contu 
ing seeds of Cattleya Loddigesii crossed upon Cattle 
Schroederiana germinated within the short period 
seven days, which was four days before the contr 
showed signs of germination. After four mont 
most of the seedlings had two leaves and one or 
roots and were sufficiently large to remove from | 
containers and plant inte community pots. 

Although various kinds of seeds have surviv ed d 
posure to low temperatures after varying degrees 
drying,® to our knowledge this is the first time 
seeds have been subjected to the “lyophile” prow 
and have grown. Seeds of the tuberous begonia : 
snapdragon, which are roughly 2 to 10 times the 
of orchid seeds, were similarly treated but failed 
survive and grow. 
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4L. Knudson, Bot. Gaz., 73: 1-25, 1922. 

5 J. K. Wilson, Amer. Jour. Bot., 2: 420-427, 1915. | 

6B. J. Luyet and P. M. Gehenio, Biodynamica, \ 
mandy, Missouri, 1940. 

7 Formerly with the University of Washington. 
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